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1.0 INTRODUCTION 
The'purpose of this Data Summary Report' is to document the pre-remedial investigation of 

Individual Hazardous Substance Sites (IHSSs) 170 and 174A and 174B, also known as the 

Property Utilization, Storage, and Disposal Storage Yard (PU&D Yard), at the Rocky Flats 

Environmental Technology Site (RETS).  The purpose of the pre-remedial investigation was to 

identify if a source of volatile organic compounds (V0Cs)'in subsurface soil was present in the 

PU&D Yard that could be impacting groundwater requiring remedial action (RMRS, 1997). The 

objective of the investigation was to evaluate subsurface soil for VOCs by further investigating 

the  soil gas survey anomalies, two areas of surface staining in the east central portion of IHSS 

170, and two attempted well point locations approximately 570 and 680 feet east of IHSS 170 

where anomalous organic vapor readings were observed during Well Abandonment and 

Replacement Program (WARP) FY97 field work. This Data Summary Report summarizes the 

field activities and analytical results from the activities to locate potential residual VOC 

contamination equal to or greater than the Rocky Flats Cleanup Agreement (RFCA) Tier I 

subsurface soil action levels (DOE, 1996). .On the basis of the analytical results from this pre- 

remedial investigation, a VOC contaminant source equal to or above the RFCA Tier I subsurface 

soil action levels was not identified and the PU&D Yard (IHSSs 170, 174A, and 174B) will not 

require remediation. This investigation was conducted by Rocky Mountain Remediation 

Services (RMRS) Environmental Restoration Projects Group on behalf of Kaiser-Hill Company, 

Inc. (K-H) for the U S .  Department of EnergyRocky Flats Field Office (DOE/RFFO). 

I 

rl 

1.1 Background 

The PU&D Yard IHSSs are located in the northwest buffer zone and were former storage areas 

for empty drums. cargo boxes, excess materizls, and dumpsters from 1974 unt i l  1994 (Figure 

I - I ) .  Some drums may have contained unknown residual quantities and types of chlorinated 

hydrocarbons and chemicals. Two areas within IHSS 170 were specified for the storage of 

hazardous materials. Specifically, empty drums were stored at IHSS 174A and IHSS 174B was 

designated for a dumpster. The dumpster contained stainless steel metal chips and lathe turnings 

coated with freon-based or oil-based lathe coolant. Potential VOC contamination was suspected 

as a result of the potential of leaking drums containing residual chlorinated hydrocarbons or 

metal turnings coated with residual chlorinated hydrocarbons at the surface, or as surface spills. 

Previous information on IHSSs 170, 174A, and 174B (formerly part of Operable Unit IO [OU 

IO])  is documented in an internal letter (Rockwell, 1987), the Closure Plan for the  Container 
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Storage Area (Rockwell, 1988), the OU 10 Phase I Resource Conservation and Recovery Act 

(RCRA) Facility InvestigatiodRemedial Investigation (RFVRI) Work Plan (DOE 1992a), Draft 

Technical Memorandum No. 1 - Data Summary for OU 10 (EG&G, 1995a), the Final Historical 

Release Report (DOE, 1992b) and the Hydrogeologic and Geologic Characterization Reports for 

RFETS (EG&G, 1995b and 1995~).  

Specifically, the scope of this investigation was based on the soil gas survey performed per the 

Phase I RFVRI which consisted of 235 soil gas sample locations (EG&G, 1995a). Figure 1-1 

shows the soil gas survey locations and anomalies which indicated possible subsurface 

contamination in three investigative areas, (1) the east-southeast side of IHSS 170, (2) the  

northeast comer of IHSS 170 and IHSS 174A, and (3) the surface stain area in IHSS 174B. The 

primary volatile organic compounds (VOCs) detected in soil gas were: acetone, benzene, 

trichloroethene (TCE), tetrachloroethene (PCE), and 1.1,l-trichloroethane ( 1,1 ,1  -TCA). 

The Phase I RFURI Work Plan (DOE, 1992a) indicated the presence of chlorinated solvents 

(PCE at 94 pg/Kg and l,l ,l-TCA at 160 pg/Kg) in near-surface soil in  two of the 14 one foot 

deep soil samples from IHSS 174A (Figure 1-1). The approximate area where these two samples 

were collected were investigated as part of this investigation. In addition, a total of 7 1 surface 

soil locations (Figure 1-1) were sampled in the PU&D Yard IHSSs (EG&G, 1995a). Thirty- 

seven soil samples from IHSS 170, twenty-six soil samples from IHSS 174A, and eight soil 

samples from IHSS 174B were analyzed for total metals, semivolatile organic compounds, 

pesticides, and polychlorinated biphenyl’s (PCBs). The PCB aroclor- 1254 was observed in four 

samples from IHSS 174A (EG&G, 1995a) at concentrations greater than the RFCA Tier I1 

surface soil action level but less than the RFCA Tier I surface soil action level (DOE, 1996). 

Beryllium was observed in two samples from IHSS 174A (EG&G, 1995a) at concentrations 

greater than the RFCA Tier I1 surface soil action level but less than the RFCA Tier I surface soil 

action level (DOE, 1996). Vanadium was observed in one sample from IHSS I74A at a 

concentration of 43,400 mg/Kg (EG&G, 1995a) which is greater than the RFCA Tier I surface 

soil action level for industrial use but less than the RFCA Tier I surface sod action level for open 

space use (DOE, 1996). 

High Purity Geranium and Sodium Iodide surveys of IHSSs 170, 174A, and 174B were also 

performed as part of the RFVRI (EG&G, 1995a) with no anomalous results observed. However, 

according to an internal letter (Rockwell, 1987), a small spill of approximately 100 grams of 
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green powder was reported from a drum in December 1987. The powder contained 

approximately 60 percent aluminum oxide, 32.5 percent chromium oxide, 3,000 pCi/g plutonium, 

1,000 pCi/g americium, and 100 pCi/g uranium-235. Approximately 95 percent of the spilled 

powder was contained in the sample. 

1.2 Hydrogeologic and Contaminant Setting 

The PU&D Yard is located on an eastward sloping pediment surface where 30 to 40 feet of 

unconsolidated surficial materials of the Rocky Flats Alluvium overlie weathered claystone 

bedrock of the Laramie Formation (EG&G, 1995b). Depth to groundwater is approximately five 

to 20 feet with a hydraulic gradient of 0.01. ft/ft towards the east (EG&G, 1995~).  

Concentrations of 1, I-Dichloroethene, PCE, and TCE greater than RFCA Tier I1 groundwater 

action levels (DOE, 1996) are observed in groundwater monitoring well 70393, upgradient of 

IHSS 114, the Present Landfill, and in groundwater seep monitoring location 61495, above 

North Walnut Creek (Figure I -  1 ) .  

2.0 FIELD ACTIVITIES 

This section describes the  sampling and data quality results collected per the SAP for the pre- 

remedial.investigation of IHSSs 170, 174A. and 174B (RMRS, 1997). Data requirements to 

support this project were developed using criteria established in  Guidancefor the Data Quality 

Objective Process, EPA QNG-4 (EPA, 1994). The data gaps, study boundaries, and decisions 

are described below. 

The primary data'gap was the lack of subsurface VOC data for soil and groundwater. Twenty 

soil borings were advanced as shown on Figure 2- I and thirty-eight subsurface soil samples were 

collected for VOC analyses to evaluate subsurface soil for VOC contamination equal to or 

greater than the RFCA Tier I subsurface soil action levels (DOE, 1996). Six groundwater 

samples were collected to characterize VOC contamination to assist with source delineation. 

. . -  

Four groundwater monitoring wells were installed to the north, east, west, and south of IHSS 170 

as shown on Figure 1-1, as part of the Groundwater Monitoring Program FY97 WARP and 

agreed to by the regulators. Hollow-stem auger drilling methodology was utilized and 20 

composite soil samples from drummed soil cuttings were collected for TCLP-metals analysis for 

RCRA waste characterization. Soil analytical results for total VOCs will also be used for RCRA 

waste characterization. 

7 
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2.1 Data Quality Objectives 

The data quality objectives for this investigation are summarized in Tables 2-1 and 2-2. 

Deviations from the S A P  (RMRS, 1997) are a minimum of one VOC sample was collected per 

boring instead of three per boring as planned due to shallow groundwater conditions encountered 

and one additional soil boring BH18997 was located southwest of BH17497 due to detectable 

concentrations of PCE observed in subsurface soil. In addition, soil analyses were performed by 

EPA SW846/8260 instead of EPA SW846/8240. One soil boring, BH18897, was not abandoned 

and was subsequently utilized by the WARP to install monitoring well 01797. Investigative, 

quality control, and quality assurance samples were collected as summarized in Table 2-2. In 

addition, a summary of data usability on validated data is provided in Appendix E. 

2.2 . Sampling 

Twenty soil borings were drilled during this investigation as shown on Figure 2- I and samples 

were collected as described below. Borings were drilled one to two feet into groundwater or to a 

sufficient depth to confirm or collect groundwater samples. Thirteen soil borings were located 

over VOC soil gas survey anomalies delineated by the 1994 soil gas survey (Figure 1-1 and 2-1). 

Two soil borings were located over two additional areas of surficial oil staining (Figure 1-1 and 

2-l), two soil borings were located over the two surface soil locations with detectable VOCs in 

IHSS 174A, and one soil boring was located 15 feet southwest of BH17497 where PCE was 

observed in subsurface soil. Two soil borings were located over two attempted well point 

locations approximately 570 and 680 feet east of IHSS 170 where anomalous organic vapor 

readings were observed by the WARP on August 28, 1997 (Figure 2-1). Soil boring locations 

were radiologically surveyed using the Field Instrument for Detection of Low Energy Radiation 

(FIDLER) per FO. 16, “Field Radiological Measurements”. . 

Subsurface soil samples were collected at five foot intervals, or where visible staining or other 

indications of VOC contami‘nation were present. Two-foot core runs using a split-spoon sampler 

were collected with a hollow-stem auger drill rig, logged in the field, and field screened for 

VOCs. A Photoionization Detector (PID) was used in the field to screen the collected core to 

assist in identifying the intervals where VOCs may be present. Soil core was visually logged per 

the SAP (RMRS, 1997) by the field geologist and boring logs are presented in Appendix A. 

Radiological screening samples, when required, were composited from the 0.5 foot interval 
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No. of DUPLICATE No. of TRIP No. of RINSE 
BLANK BLANK 

2 10 2 

Data Quality 
Objective 

Locate concentrations of 
VOCs in soil equal to or 
greater than the Tier I 
subsurface soil action 
levels listed in Table 2-4. 
Document concentrations 
of radionuclides in 
surface soil. 

Characterize groundwater 
for the presence of 
VOCs. Assist with 
delineation of residual 
VOC source area. 

Characterize investigative 
derived materials (IDM) - 
soil cuttings from 
hollow-stem auger 
drilling for RCRA waste 
disposition. , 

Table 2-1 

Data Quality Summary 

Activity 

20 soil borings were drilled from 8 to 22 feet or 
one to two feet into groundwater. A minimum of 
one soil sample per boring was analyzed for 
VOCs. Two QC samples (one duplicate and one 
rinsate) were collected per 20 real samples and 
one trip blank per cooler. Analyses were by , 

USEPA VOA by SW846/8260. Three surface soil 
samples and one duplicate were collected based 
on the three highest FIDLER survey results and 
analyzed for radioisotopes by HPGe. 

20 soil borings were drilled to a sufficient depth 
to collect groundwater samples with six soil 
borings having a groundwater sample collected 
and analyzed for VOCs. Two QC samples (1 
duplicate and 1 rinsate) was collected per 20 real 
groundwater samples and one trip blank per 
cooler. Analyses were by SW846/8260. 

One composite sample per borehole from 20 soil 
borings were collected and analyzed for TCLP- 
metals. Two QC samples (one duplicate and one 
rinsate) were collected per 20 real samples. 
Results of VOC soil samples as described above, 
were utilized for this objective. 

Results 

PCE was detected in 3 of 38 samples with a 
maximum concentration of 5.700 pg/Kg. TCE was 
detected in one of 38 samples with an estimated 
concentration of 360 pg/Kg. Napthalene was 
detected in one of 38 samples with an estimated 
concentration of 390 pg/Kg. Methylene chloride was 
detected in 28 of 38 samples with a maximum 
concentration of 3.000 pg/Kg. . 

l,l,I-TCA was detected in 3 o f  6 samples with a 
maximum concentration of 14 pg/L. PCE was 
detected in 4 of 6 samples with a maximum 
concentration of 1,700 p a .  Methylene chloride 
was detected in 5 of 6 samples with a maximum , 
concentration of 130 JB pg/L, which is less than 10 
times the level observed i n  the method blank and 
therefore is eliminated from the sample results. 
Acetone was observed on 1 of 6 samples with a 
Concentration of 4 pg/L which is less than the 
Concentration observed in the method blank and 
therefore is eliminated from the sample results. 
Trichlorotrifluoroethane was observed in 3 of 6 
samples with a maximum concentration of 40 p g L .  
T%E and I ,  1 -DCE were observed i n  1 of 6 samples 
with concentrations of  2.7 and 5.5 p a ,  respectively. 

VOC results as summarized above. TCLP-metals - 
;ee Appendix C. 

t I I 
~ 

I ._ I 

BP I 20 I 1 I NA I I 

I ss I 3 I 1 I NA I NA I 
Note: BH = soil samples, BP = IDM soil samples, GW = groundwater samples, and SS = surface 
soil samples. 
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above the VOC sample. Three surface soil samples were collected adjacent to BH17997 (Figure 

2- 1 )  where the highest FIDLER survey measurements were recorded. 

Groundwater was encountered between 5 and 20 feet below ground surface in the investigation 

areas (Appendix A). Groundwater samples were collected either through the hollow-stem auger 
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or from the open borehole with a bailer from each investigative area with sufficient groundwater 

from the western, upgradient, boring (Figure 2- 1). 

2.3 . Analytical Results 

Analytical results for VOCs in soil and the RFCATier I subsurface soil action levels for VOCs 

identified during this investigation are summarized in Table 2-3. Analytical results for VOCs in 

groundwater and the Tier I1 groundwater action levels for VOCs identified during this 

investigation are summarized in Table 2-4. Form 1 VOC analytical results are presented in 

Appendix B. 

Analytes detected in the subsurface soil are methylene chloride, PCE, and napthalene. 

Concentrations of methylene chloride in subsurface soil that exceed ten times the maximum 

amount detected in  quality control laboratory blanks, trip blanks, and rinse blanks and should be 

considered a positive result (EPA, 1989) (Table 2-3 and Appendix B and E). However, the 

maximum concentration of methylene chloride of 3,000 pg/Kg does not exceed the RFCA Tier I 

subsurface soil action level of 5.77 mg/Kg (Table 2-3). One sample from BH18997 had an 

estimated concentration of TCE of 360 pg/Kg , which is below the RFCA Tier I subsurface soil 

action level (Table 2-3). Napthalene was observed in one sample from BH17897 with an 

estimated concentration of 390 pg/Kg, which is well below the RFCA Tier I subsurface soil 

action level of 1,460 pg/Kg (Table 2-3). Concentrations of PCE were observed in three 

subsurface soil samples from boring BH17497 with a maximum of 5.7 mg/Kg (Table 2-3). This 

concentration of PCE is below the RFCA Tier I subsurface soil action level of 11.5 mg/Kg 

(Table 2-4). No other VOCs were observed in surrounding borings (Table 2-3 and Figure 2- 1). 

Analytes detected in groundwater include acetone, methylene chloride, 1,l-DCE, l,l,l-TCA, 

PCE, TCE, and trichlorotrifluoroethane (Table 2-4). One detectable concentration of acetone 

was observed which is less than the concentration observed in the laboratory method blank, 

therefore, acetone is eliminated from the data set (EPA, 1989). Concentrations of methylene 

chloride i n  groundwater are less than ten times the maximum amount detected in quality control 
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laboratory method blanks (16 pgL), trip blanks, and rinse blanks and will be eliminated from the 

data summary (EPA, 1989) (Table 2-4 and Appendix B and E). The VOCs TCE and 1 , l  -DCE 

were observed in one sample location BH18897, downgradient of IHSS 170, at concentrations of 

2.75 pg/L and 5.5 pgL, respectively. Both concentrations are below the  RFCA Tier I1 

groundwater action level. The VOC I ,  I ,  I-TCA was observed in two sample locations, BH 17997 

and BH18 197, at concentrations well below the RFCA Tier I1 groundwater action level (Table 

2-4). Concentrations of PCE were observed in two groundwater sample locations; one from 

boring BH 17497 with 1.7 mg/L and the second from boring BH 18 197 with 15 pgL (Table 2-4). 

These concentrations of PCE are above the RFCA Tier I1 action level of 5 pg/L (Table 2-4). 

Trichlorotrifluoroethane (Freon I 13) was observed in three sample locations BH 17897 and 

BH17997 at concentrations of 3.55 pg/L and 40 pgL, respectively and at sample location 

BH18897 with 4.65 pgL (Table 2-4). Trichlorotrifluoroethane does not have a,n action level 

under RFCA or a Programmatic Preliminary Remediation Guideline (PPRG), and is not 

considered a highly toxic compound. 

' 

TCLP-metals analytical results for RCRA waste characterization are presented in  Appendix C 

and discussed in Section 2.5, below. . .  

Surface soil analytical results for radiological isotopes are presented in Appendix D. 

Concentrations of radiological isotopes are below the RFCA Tier I surface soil action levels 

(DOE, 1996). 

A summary of data usability on validated data is provided in Appendix E. 

2.4 Abandonment of Borehole Locations 

After completion of sampling at each location, boreholes were abandoned, except location 

BH18897 which was utilized by the WARP for construction of monitoring well 01797. Each 

boring location was identified with the unique  location number assigned on a survey marker. 

Each boring location was surveyed for northing and easting coordinates, and elevation using a 

Global Positioning Satellite receiver. Survey coordinates are noted on the boring logs in 

Appendix A. 
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19.5-20.0 BH17027Rh4 ND<630 ND<630 ND<630 ND<630 
5.0-5.5 BH17028RM ND<630 ND<630 440JB ND<630 
4.5-5.0 BH17029RM* ND<630 ND<630 420JB ND<630 

2600B ND<630 
5.0-5.5 BH17032RM ND<630 ND<630 400JB ND<630 
5.0-5.5 BH17030RM ND<630 ND<630 

Table 2-3 

Summary of Soil VOC Analytical Results 

17497 

Note: a = RFCA Tier I subsurface soil action level (DOE, 1996); * = duplicate sample; sample units are in  
NKg; J = estimated concentration of analyte detected below method practical quantitation limit; and B = 
analyte appears in method blank. 

, September 2.5, 1997 
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. Table 2-4 

Summary of Groundwater VOC Analytical Results 

I 

Note: * = duplicate sample, all values are reported in pg/L. 
a =  RFCA Tier I1 Groundwater Action Levels (DOE, 1996) 
J = Estimated concentration of analyte detected below method practical quantitation limit. 
B = Analyte appears in method blank. 
NAb = Not available, there is no action level per RFCA or PPRG for this compound. 

2.5 Waste Disposition 

Soil cuttings generated by hollow-stem auger drilling were monitored, containerized, and 

managed per plant procedures. Drums were characterized as Investigative Derived Material 

(IDM) - soil, labeled as hazardous waste, and temporarily stored in RCRA storage uni t  18.03 

pending receipt of analytical results. Analytical results for TCLP-metals are presented in 

Appendix C and VOA analytical results are summarized in Section 2.3. On the basis of the VOC 

analyses none of the IDM-soil exhibits VOC levels equal to or above the RFCA Tier I subsurface 

soil action levels. In addition, none of the VOC results could exceed a VOC toxicity 

characteristic as defined in 6 CCR 1007-3, Part 26 I .24. Therefore, the soil is not hazardous for 

VOCs per 6 CCR 1007-3, Part 261.24. On the basis of the TCLP-metals analytical results none 

of the IDM soil exhibits hazardous metal concentrations per 6 CCR 1007-3, Part 261.24. 

Therefore, IDM-soil generated during this investigation will be placed back onto the surface of 

IHSSs 170, 174A, and 174B. 

3.0 CONCLUSIONS AND RECOMMENDATIONS 

Detectable concentrations of PCE in soil and groundwater from location BH 17497 are most 

likely a result of previous drum storage and handling operations in IHSS I74A. The proximity of 

adjacent soil borings (Figure 2-1) to BH17497 with no detectable PCE indicates a small area of 

residual diffuse soil contamination that is less than the RFCA Tier I subsurface soil action level 

Septetnber 25. 1997 
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for PCE. However, the residual PCE soil contamination appears to be contributing to 

groundwater contamination greater than the RFCA Tier I groundwater action level. 

Concentrations of methylene chloride observed in soil appear to be a laboratory artifact even 

though the EPA guidance for comparison of concentrations detected in blanks with 

concentrations detected in samples indicates the results are positive. The concentrations of 

methylene chloride observed are below the RFCA Tier I subsurface soil action level and 

'methylene chloride was not observed in the previous soil gas survey. The concentrations of TCE 

and napthalene are well below their respective RFCA Tier I subsurface soil action levels. No 

other VOCs were observed in subsurface soil. 

Page 12 of 14 

Detectable concentrations of l , l ,  1-TCA and PCE were observed in groundwater from boring 

BH18197. The concentration of PCE is greater than the Tier I1 groundwater action level and is 

probably a result of previous storage and handling operations in the southeast corner of IHSS 

, 

170. Residual subsurface soil contamination is probably located to the west towards BH18097, 

where no VOCs were observed in soil or groundwater. BH18097 is located approximately 120 

feet to the west of BH18197 (Figure 2-1). 

Trichlorotrifluoroethane (Freon 1 13) was observed in two groundwater sample locations, 

BH17897 and BH17997. The source of the trichlorotrifluoroethane is probably residual 

subsurface soil contamination adjacent to and west of BH17997 in IHSS 174B, where the 

dumpster containing stainless steel metal chips and lathe turnings coated with freon-based 

coolants was located (Figure 2-1). A medium method detection level was used for subsurface 

soil which may have prevented detections of trichlorotrifluoroethane in subsurface soil. Location 

BH18897 also had estimated concentrations of TCE and trichlorotrifluoroethane and 

concentrations of 1,l-DCE and 1, 1,l-TCA. The VOCs 1 , l  -DCE and TCE are breakdown 

products of PCE and IHSS 170 could have been the source of the contaminants. However, 

BH18897 is located downgradient of IHSS 170 and there could be other residual subsurface 

sources in the existing PU&D yard, which has been used for a materials storage area since 1972. 

On the basis of the analytical results from this pre-remedial investigation, a VOC contaminant 

source equal to or above the RFCA Tier I subsurface soil action levels was not identified and the 

area of IHSSs 170, 174A, and 174B will not require remediation. However, residual diffuse 

VOC contamination less than the Tier I subsurface soil action levels is present in IHSS 174A and 

IHSS 170 which impacts groundwater in the investigative area. On the  basis of the previous 
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radiological evaluations and the limited radiological analyses performed as part of this 

investigation there appears to be no surticial radiological contamination equal to or greater than 

the RFCA Tier I surface soil action levels for radionuclides requiring remediation. However, the 

area should be revegetated as a maintenance action to improve the proposed future use as open 

space due to the surficial debris and undesirable noxious weeds present at the site. According to 

R E T S  ecologists, a recommended revegetation plan would consist of scarifying the upper 8- 

inches of topsoil, placing 3-inches of imported weed-free topsoil over the area, and then 

reseeding using an R E T S  approved seed mixture, a no-till drill, and hydromulch. 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2)  

ROCKY FLATS PLANT BOREHOLE LOG 

Date: %-/a-97  Total Depth: / g  * 5  FL 

PAGELOFA 

c 00 320 &I 

Borehole Number#/ 70 9 7 Surface Elevation. 00 '7/ 
Location - North: 751 g / 9  East: ZOL?Z08f? Area: Z d  5 5  1 7 0  

Geologist: h- d - o &  Company: awe5 Project No.: 
Drilling Equip.: @flz 7s , V h  m/ro D Sample Type. SA.-t5p- A . L" 

I 

EG&G LOGGING,dP 
APPROVAL .= 

SAMPLE DESCRIPTION 

NOTES. General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
( 1 )  Badly broken core, accurate footage measuremenu not possible. 
13\ r n r n  hrn3,l.r --.-on+ L o  --.*.-h-A - r r q , r - t o  4nnl-.-n oe-.r. . . --o-+r -rrr;hln 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS P U N T  FORM GTJA (REV. 2)  

PAGE 2 OF& ROCKY FLATS PLANT BOREHOLE LOG 
Location - N rth: 7 5  1 8 I 4 East: 3 023 20 8 8 Area: dItf 5s 17 0 
Borehole Number&#/ 70 9 7 
Date: S.p.g.757 n Total Depth: 15- 3 p'7L 

LWLG= Geologist: h, did 
Drilling Equip.: C w c  7( Sample Type: S 

Surface Elevation: 0 o o 9- 

Company: Project N0.C 6 4 5 2  

EG&G LOGGING 
APPROVAL - 

/ 

SAMPLE DESCRIPTION 
& B 1, s) 9 7 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead 01 % weight. 
( 1 )  Badly broken core. accurate footage measuremem nol possible. 
(2) Core breaks cannol be matched. accurale footage measurements nol possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV: 2) 

~~~ ~ PAGELOFA ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Nurnbef:&ji 7 I 9 7 Surface Elevation: b 005 
Location - North: 75 1 80 Z East: 2-0 8 2 . 0 5 ~  Area: T \ t s S  17 0 
Date: g- ( 8 - 5 ?  Total Depth: i G  0 

Geologist: A .  A d .  Company: n C/M r~ T, Project r.(o.Cdo3=a 
Driltinq Equip.: e m & -2 < Sample Type 5 2  

1 
APPROVAL . -  

EG&G LOGGl 
L DATE 7f  -7-3/9+ 

I I 1 
I 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows- 
Materials amounts are estimated by % volume instead of % weight. 
(1)  Badly broken core, accurate lootage measuremenn not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 

~ ~ ~~~ 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV.  2 )  

PAGE 2- OF? 

($005 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Nurnbe: S&/ 7/ 77 
Location - North: 7 5  I 802 East: 208 2 0 5 2  Area: ; / - r f S $  (70 
Date: 8 - / g  - 4 7 Total Depth: / 
Geologist: /31 . d PO d Company: f l  M L S  Project No.: 2 
Drilling Equip.: Cmg- 7s Sample Type. 5 5 

Surface Elevation: 

EG&G LOGGING 
APPROVAL - / 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

~ 

PAGE A- OFZ 

oo(4 Surface Elevation: 4 
ROCKY FLATS PLANT BOREHOLE LOG 

70 c 
Borehole Number: .&H / 72 9 7 
Location -North: 7517%? East: ZoS1,027 Area: --&is 
Date: fl -/ 4 - 9 7 Total Depth: //,z / f  
Geologist: f .  d d  Company: 8 4 ~  t Project r ~ ~ . : e A d ~ i d , m  
Drilling Equip.: cm€ 75' Sample Type: 5 5 

EG&G LOGGING 
APPROVAL DATE q / "G3/q- 

v- 
SAMPLE DESCRIPTION 

t- 1/\I 

:c 

i; 
A/ . I  

NOTES: General: USCS is modified lor this log as follows: 
Materials amounts are estimated by % volume instead of % weight. ~ 

( 1 )  Badly broken core, accurate footage measurementS not possible. 
(2) Core breaks cannot be matchedLpaccurate footaoe measurements not oossible- 
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U.S. DEPARTMENT OF ENERGY ROCKY FLkTS PLANT FORM. GTJA (REV. 2 )  

EG&G LOGGl 
APPROVAL 

% 
L L Z  
0 -  

1 
NOTES: General: USCS is modified for this log as follows: 

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. -- 



' 4  

25 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE OF? 

Borehole Number: @/ 739 7 Surface Elevation: 4 o'& 

Date: &7'/9-$7 Total Depth: / 2  . D 

Geologist: /&A 
Drilling Equip.: C/r;'F - 7< Sample Type: -5 5 

Location - North: 751 7 7 8  East: %OS 203 & Area: ZH~S 17qA 

Project No.:CBOS t D r~ Company: IQ/M A.5 

/ 

EG&G L O G G l ~ ~ J ~ <  DATE y / z + F  
APPROVAL 1 

I I I 

8!X 

8 2  
L L Z  
0 -  

II 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified lor this log as lollowS: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2)  

P A G E & O F ~  ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbef: h/'?/739 7 Surface Elevation: b O o b  
Location - North: 5 778 E a s t : 2 0 8 2 0 3  0. Area: ZZfsS f 7 4 A  

Geologist: A'. d d  
Drilling Equip.: W C  7 Sample Type 5 5  

Date: ;r3-/9-9 Y- Total Depth: / Z  , Q  
Company: 5 Project N o C d  0 3WZI 

EG&G LOGGIN 
APPROVAL - 

E 

F U Z  
$ 0 -  

S A M P L E  DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: . 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE L OFZ/ 
00 7 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: &fl / 7'fn - 

Total Depth: / 4  D 
Geologist: f i e  Company: R m  E25 Project No.: Ct3o -?a f i 
Drilling Equip.: d m  - 7 $- Sample Type: 3 s  ue 

/ APPROVAL ~4 
E G ~ G  LOGGING SIJPERV SOR --~ DATE q/2s /47- 

1 .  I 
I 

SAMPLE DESCRIPTION 

NOTES. General USCS IS modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 

~ 
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U.S. DEP&T&NT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2 )  

ti 

t 

'28 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: RK I 74 97 Surface Elevation: b qa 7 

Date: %?/ to/ 9 7  Total Depth: /& d 
Geologist: /k, d d  Company: &+I& 5 Project ~ o L 6 o  320 
Drilling Equip.: C / n C  - 7 5 Sample Type: 55 

PAGE -&OF& 

Location - North: =/ 7rPO East: ZOSZO/ 7 Area: Ztf ss 174A 

sr3 

EG&G LOGGING SUF 
APPROVAL 3 

SrM 

NOTES: General: USCS is modified for this log as follows: 

SAMPLE DESCRIPTION 

..-' . 

t 

7 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measuremenfs not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

PAGE ! O F 2  
ROCKY LOG 

Surface Elevation: 
Area: flfis mfd 
Total Depth: /2. D 
Company. ,& Q5 
SampleTyp5 

Borehole Number 

Project r k d &  3DZt Geologist: 

EG&G LOGGIN 
APPROVAL 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated b y  % volume instead of % weight. 
(1) Badly broken core, accurate footage measuremenfs not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 
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US: DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2)  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number& / 7 7 Surface Elevation: b OoC4 

Geologih: A?. td eJ Company: EMES Project r ~ o ~ ~ o 3 z a a / J  
Drilling Equip.: /%MF - 75 

H East: ZO@ZO?Y Area: 3fl 5 / 7 $ / / 4  
Total Depth: 1-Z D 

Sample Type: 

NOTES: General: USCS is modified for this log as follows: 

ss< 

1 
Malerials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. . 

..- -. ..... 

3 
"Yr 
+Y<t 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE 1 OF? 

Borehole Number: 4/LJ/ 7d 9 1  Surface Elevation: b OD ~4 
Location - North: 3'5/ 757 East: 2002033 Area: Z'ss /7F/ 
Date: H #  2' - 9 7 Total Depth: / 3. 0 
Geologist: /k. d d  Company: AM&5 Project No. %B d 5 a ~  
Drilling Equip.: cm€ - 7 ZY Sample Type. 55 

EG&G LOGGING 
APPROVAL I: 

'd- 

SAMPLE DESCR I PTJ ON 

NOTES: General: USCS is modified for this log as lollows: 
Materials amounts are estimated by % volume instead 01 % weight. 
( 1 )  Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be maiched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

3 2  

ROCKY FLATS PLANT BOREHOLE LOG PAGE z OF& 
Borehole Nurnbw &IP'/7& 9 7 Surface Elevation: b 00 
Location - North: 741 75 7 East: 280 2033 
Date: 9 - 2 1  - 9 7 Total Depth: / 3 . D  
Geologist: Cbmpany: /~/s Project N 0 .  : C80'tOsnl 
Drilling Equip.: L~HZ- 75 Sample Type: S5 

Area: X.. 5 s  

APPROVAL 

NOTES: General: USCS is modified for this log as follows: 

DATE q / t 3 / 9 7 -  

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible 

~~ 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA m v .  2 )  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numbej: \779? Surface Elevation: CP 00 9 
Location - No h: Area: *&s5 I 2 0 

PAGE A OFJ 

Total Depth: e00 F f  
Project No.GtSu32ur~ Company: 5 

Date: B 1 z0 
Geologist: 
Drilling Equip.: - Sample Type: 5 5 

EG&G L O G G I X  
APPROVAL 

~- 

SAMPLE DESCRIPTION 

NOTES General USCS IS modlfied for this log as lollows 
Materials amounts are estimated by % volume instead of % weight 
( 1 )  Badly broken core. accurate footage measurements not possible 
(2) Core breaks Cannot be matched. accurate foolage measurements nof possible 



$1 U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

3 Y  

FORM GT.1A (REV. 2)  

ROCKY FLATS PLANT BOREHOLE LOG 
Surface Elevation: 
Area: f 7 0 
Tntal nnnth. 11, d - 

k 0 1 I Borehole NumbeJ: afi 1789 7 
Location - r\Sorth:,75 I L k 2- East: ZQS 1 '?ox 
Dat Geologist!- - -  ' Project No.: f!&.9520J 

d - w  e 7  
/ I"\UI Y't-. . . .  I - -  - 

/n V Company: X k h  
Drilling Equip.: C M f i  - 7c Sample Type: - 
EG&G LOGGIN 

- 7% 

SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as foll6ws: 
Materials amounts are estimated by Yo volume instead of Yo weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 



P 
U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

F 

Q 

35- 

FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE -&€IF& 

Borehole Number: Blf- f 785 7 Surface Elevation: h 0 I I  

b& Z East: 208 1908 Area: =rfiS (70 

J Total Depth: / / I  4 
Geologist: A?, Company: &&!?A5 Project r40.:~$03mZ 
Drilling Equip.: C;ul,&-- 7" Sample Type: SS 

APPROVAL DATE 

NOTES: General: USCS is modified for this log as follows: 

SAMPLE DESCRIPTION 

Materials amounts are estimated by Yo volume instead of Yo weight. 
( 1 )  Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE I OF& 

Surface Elevation: 6019 z g  
817 Area: z& J /7#A 77 

Borehole Number: ,&H:q 79 4 
Location - North- 25 I 5  
Date: </Z z / 5  7 
Geologist: /7, u d  
Drilling Equip.: C f l K  - 7 5  Sample Type: #5 

EG&G L O G G I Y U F ' J W I  1 OR 

Total Depth: Ezz -0 
Company: Project r h : a o  uosd 

&~ DATE +Y I lq? APPROVAL - 

S a  
Y Z  
0 -  

- 

J 
n o  
n l  
~m 

' Z  
SAMPLE DESCRIPTION 

L -.I"- 

NOTES: General: USCS is modified for this log as folIO&: 
Materials amounts are estimated by % volume instead of % weight. 
(1)  Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

. .  ..... . 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2)  

3 7  

ROCKY FLATS PLANT BOREHOLE LOG 

Date: %/z q-9 7 / 

PAGE 2 OF&) I 

Borehole Numbej: 58 I ?  97 
Location - North:' 7 5 7  C L/Y East: ,?OS I772 

Geologist: 
Drillinq Equip.: ct?%--- 7 5 l  

I Surface Elevation: 60)  4 
Area: J V 55 I 7 4 f i  

EG&G LOGGl NGYERVISOR- 
APPROVAL .- -$p . .  L h  

u z  0 -  

- 

tt 

- /L-  

-17 

. - .  . -  

SAMPLE DESCRIPTION 

!B 

NOTES: General: USCS is modified for this log fOllOwS: 

Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measurements not possible. 

J 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

P 

I- 

? 
c 

~ 

ROCKY FLATS PLANT BOREHOLE LOG 
Location - North: 7.qt .<-4 East: Zo8/ 7 7 7 Area: 4 /74B 

PAGE 3- OF& 

Borehole Nurnbej: A&/79 9 7  
Date: R /  t2/57 , Total Depth: z7, 0 
Geologist: d d  Company: & n / L  Is Project N 0. &- 
Drilling Equip.: d&'L 7< Sample Type: 5 S 

Surface Elevation: 

EG&G LOGGI 
APPROVAL 

W a 3 Y  g u. 

I 

SAMPLE DESCRIPTION 

7-3 = 2 2 . 6  

NOTES: General: USCS is modified lor this log as follows: 
. Materials amounts are estimated by % volume instead of % weight. 

(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurale footage measurements not possible 



U.S. DEPARTMENT O F ,  ENERGY. ROCKY ' F L A T S . ' P W T  ' .  . . .., . ;, . '  ' . -FORM. G T . ~ A  ...(REV. '2) . . .  

I 
ROCKY * *., 2 , , ; PAGE -L  OF^ 

Surface Elevation: /O n/ (> 

0 Area: z 4 f 5 5  J 7 
Date- 

APPHVVAL I 

Geolo! - Project NO.: ~ 6 0 . j  m ~ r 3  
Drillins 

- 

. ---A. . - . 

I I 
I 

1 

SAMPLE DESCRIPTION aL 

O I Z / 2 4 4  -+ 
4 / J . R 4 4  RB i VOTES: Genera!: USCS is modified for this loo as follows: E o 6 2  Y f f l -  

4 P / 7 0 / I  6 &t 
Materials amounts are estimated by S b  volume instead cl 0:; weiaht. 
(1)  Badly broken core. accurate footage measurements not possible. 

(2) Core breaks cannot be matched. accurate footage measuremefils not possible. 
-. 

~~ ~ ~ 
~~ 

. . n . ,  ,~~.. ....... ̂ . - .. - : L -  
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

SAMPLE DESCRIPTION 

t 

e - t 

NOTES: Genera:: USCS is modified for this log as follows: 
Maisrials amounts are estimated by % volume instead of ?b weight. 

(2) Core breaks cannot be matched. accurate footage msasuremerts not possible 
( 1 )  Badly broken core. accurate footage measurements n ~ t  possible b P  /78/C/rb* 

. .-- - . 
~~ ~~ 

ROCKY FLATS PLANT BOREHOLE.’LOG . ‘ OF- . e*-’ .. 
Surface Elevation: /o 008 

Total Depth: ’@- o 

Borehole Numbej: f l f l / 8 /  9 7 
East: LOR 2037 Area: ZH5.5 176 

Geologist: Me d o e  d Company Pi’ 45 Project N 0. . C L ~ ~ ~ Z ~ Z A /  
Drilling Equip.: LME - 7 5 Sample Type 9 5  

EG&G 

APPROVAL DATE /ci 7- 4 L c/ 



APPROVAL cs 

Borehole NumbeI: & H / x z  4 7 
Location - North: 7 S l  Sb SEast: ZUOSZ/33 
Date 7?? /4 7 Total Depth /Q ./) 
Geolo$ f i  d#d Company 1 2 M . c L A  Project No ~ c 3 3 a ~  
Drilling Equip c - SampleType s 5 

Surface Elevation 
Area: Z H S S  f 70 

a 

j 

e 
6 
w 

- 

I 

z 
H Q  

$ $  $ 2  
clv,  

0 

OTES Genera!: USCS is modified for this loq as foll6ws: 

I u -1 

& 4  3 2  w ; f t j  SAMPLE DES C R I P TI 0 N 
t 

Maierials amounts are &timated by % volume instead of f ;  weinht - _... 

(2) Core YI rP ( 1 1  Badly broken core, accurate footage meaSuremenIS n6l posslb!? 

E06283 
breaks cannot be matched. accurale footage mnasuremer,’s not posstble )l 

~ 

_- - 



EG&G 'OGGINY 
APPROVAL 2 

t-Y-i I 

NOTES. Genera:: USCS is modified lor this log as fol low- 
Materials amounts are estimated by % volume instead of Yo weight. 

( 11 Badly broken core. accurate footage measuremenls no[ possible 
(2) Core breaks cannot be matched. accurate footage m e -  nasufemeG's not ppsslble 

/ zM 4 p / 7 o/d &m 0 - f 
, V I  L. ... . ~ ~~~ ~ 
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!'. LUA U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT ' . . FORM GTJA w v .  2) 

ROCKY FLI 
Borehole Numbej: 
Location -6Joph: ,757 b2 0 East: 

9 4  a- n .  

EG&G LOGGING L 
APPROVAL * [-L 2 DATE 7 '( 4 

I I I I 
I I 

P 
a 
m 
w SAMPLE DESCRIPTION 

J 

JOTES: General: USCS is modified for this loq as follows. €063Q3 RM 
Malerials amounts are estimated by f b  volume Instead 3' 
( 1 )  Badly broken core. accurate footage measurements rsi possible 
(2) Core breaks cannol be malched accurale footage rnsaurements no1 posslble 

wetghl BP /70/7/M 0 - 9 0' 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS- PLANT FORM. GT.1A. .(REV. 2) 

t'- 
9 
6 0 
W m 

- 

/ 

SAMPLE DESCRIPTION 

I 
1 I l l  I 

/ "  
I 

IOTES Genera! USCS IS modified for (his loq as follows K O h  s o /  
Maierials amounts are estimated by % volume instead ol c ,  welqht. 
( 1 j Badly broken core, accurate footage measurements not possibl? 
(2) Core breaks cannot be matched, accurate footage mea~uren:e-r,15 201 possioie 

& p / 7 0 l ~ k ~  0 - f . 0 '  
/ u s  

.+Y 
!aoii.u!,\,l: i l . o m r ~  r - T  I .vnrm-a*s d 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.~A a v .  21 

I 
Borehole Number: 

Area: Z k . 5  5 L ZO 
Total Depth: i o  0 

Company: MflfiG Project N O . C & ~ U ~  
Sample Type 3 s 

EG&G LOGGING, 
APPROVAL ?'+ 



. .. 

I 
j- 

.. . 

I 

.. - 

. .  

APPROVAL =- T DATE I 
I I I I 

I 

a 
1 

JOTES: G 
Mater& 
(1) Badly b;oken core, am1 
(2) Core breaks &not be n 

SAMPLE DESCRIPTION 



. .  

i 

! 

:. . 

. -. 

. .. 

1 
i. 

. .[ ; 
,. 1 !-. 

c/ 7i. 
I 

EGBG ..C OGGIYA 
APPROVAL 1 

.CC 

!not be m 

.. . 

. .  . .  hed.' a&iale fdolacje measurement+ not n-c;hIn 



. .  . . :. . ' . :., . .  

.. 
. .; . 

EG&G 
APPROVAL 

G 
OTES: ' 

'8 

e 
8 a 
W m 

- 

I T D * z z . b  
- - 

-z+ 
- - 

- - 

- -  
- - 

- -  
- - 
- -  
- - 

- -  

- - 

- -  

- - 

General: USCS is modified for this log as follows: 
Malerials amounts are estimated by % volume instead of % welght 
(1) Badly broken core, accurate footage measurements not possrble 
(2) chre@aks cannot be matched. a m a t e  footaae rneasllrernmvc 
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U.S.'. D1 

ROCKY- 
Borehole Numbez CJ [ 8 
Location - o h: 8 East: - .  02P,z-7b 

1 /"q /5?" 
APPROVAL DATE 

I I I 
I I 

? 
6 0 
W m 

- 

L 

SAMPLE DESCRIPTION 

I 1 I d  v\I 
\IOTES: General: USCS is modified for this log as follows: 

Malerials amounts are estimated by "/b volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. - 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 
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f--,; 
.. . 

Total Depth: b 
Company: e v)? &S ' Project.tdo.ct3o?m: 
Sample Type: 4s 

EG&G L O G G I N F  
APPROVAL 1- 

A 

DATE 
I I I I 

SAMPLE DESCRIPTION 

t'? 

OTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead 01 % weight. 
(1) Badly broken core. accurate footage measuremen& not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not.possible. 

_.. . . .  



Project No.: C&WZ; 
Sample Type: SS 

DATE 1q- 
1 I I I 

EG&G L O G G I N G 9  
APPROVAL 2 

, 

SAMPLE DESCRIPTION 

VOTES General. USCS LS modified for this log as follows 
Materials amounts are estimated by % volume instead of % welghr 
(1) Badly broken core. accurate footage measuremenk no[ posslble 
(2) Core breaks cannot be matched accurate footage m, pasuremen's not possible 

___ 
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U.S. DEPARTMENT OF ENERGY 8OCKY FLATS PLANT- . -  FORM. GT.1A. (REV. 2) . .  
ROCKY BOREHOLE .LOG . P A G E S O F J  

Surface Elevation: S?9g 
76 B East: 208 2 78 0 Area: /'Mf 3, T&S< / 7 d  

Borehole Number: 

I Total Depth:$ 6 
Project No. :(&oU@Z fi* d u d  Company: Mk'S 

/ 
Geologis/t: 

Sample Type: <5 Drilling Equip.: - rd E 7 5 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

I 
2 :  

e 2 :  
s a [  ? Y  

B Y  
w i  m 

NOTES: General: USCS is modified for this loq as follows: 

SAMPLE DESCRIPTION 

f . 
- 

Materials amounts are estimated by % volume instead of 46 weight 
(1) Badly broken core. accurate footage measurements not possible 
(2) cob breaks cannot be matched. accurate footage measurements not possible 

(r011-9XM1YOx)YFnnnc;T IAvOM11921 
~ 



\ APPENDIX B 

VOC ANALYTICAL RESULTS 
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IHSS I701174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER-IHSS 1701174-LB-97-222 
DATE: 8 IIqq? 

Page 1 o f 1  

RIN#: 9 7 A 2 4 3 3  SAMPLERS: M R W n h  

QC1PEER REVIEW: YRn.t?f+ P&J& 8l/&s, 
PdSignlDate 0 

EVENT BOITL ~RFEDS # I LOCATION 1 



IHSS 1701174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER-IHSS 170/174-L6-97-222 
DATE: f97 

Page 1 of\ 

. .  . .  

. _. . . .  - .  . . .  

. . .  . . .  " .  . .  ... . . .  _ .  .. . . .  . . .  
. .. . .... 

.. . 

. .. 

. . -  

_ .  
' -. . .  . .  

RIN#: 97A24 38 SAMPLERS: A, d-d 

QCIPEER REVIEW: 

VOA MET RAD 



IHSS 170/174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER-IHSS 170/174-LB-97-222 
DATE: 3 I2Op7  

I 



. _. . .  . . .  

. . .  . . .  - .  . .  . - .  . _ .  _..... 
. ._ .  . .. . .. . 

... 

IHSS 1701174 SAMPLE COLLECTION FORMS 

DATE: S r / L / / ?  7 
LOGBOOK: ER-IHSS 1701174-LB-97-222 

Page 1 ofl_ 

RIN#: 97A24 Y o SAMPLERS: A A J-J 
QClPEER REVIEW: 



IHSS 170M74 SAMPLE COLLECTION FORMS 

DATE: 8 /tt/p 7 
LOGBOOK: ER-IHSS 170/174-LB-97-222 

- 
RIW:  97A24 L// - 

A 



. .  . .  

. .  - ... 

. .  .. 

. .. ... 

.. . .  

.. . 
. .  . .. .- - i . .  .. . . .  

. .  

IHSS 170/174 SAMPLE COLLECTION FORMS 
LOGBOOK: ER-IHSS 170/174-LB-97-222 

Page 1 ofl, 

DATE: %/25/97 

RIN#: 97A24 4% SAMPLERS: h - d- 
QCIPEER REVIEW: 

VOA MET RAD 

I 

I 



- 

. .  
. .. . .  . .  ._. ~ . . .  . .  . . .  .. . .  . .  

IHSS'17011~4 SA Page 1 o f 1  

DATE: $- 27- 'I 7 
LOGBOOK: ER-IHSS 170/174-LB-97-222 

. . .  

. .  . .  

. _. . .  

.. 
. .  

. .  . .  - -  ! i  . .  . .  

RIN#: 97A24 q3 SAMPLERS: hi L .  k? A 

VOA YET RAD .. 



LOGBOOK ER-IHSS 170/174-LB-97-222 
DATE: 0- 2 % - 9 7  

RIN#: 97A24 ql! SAMPLERS: M. 0. Leos 

.. . 

QClPEER REVIEW: 

I I I I VOA MET RAD I 0 I 



. .  
.. . 

K FRJHSS. 170/174-LB-97-222 
DATE: I 9/2/97 

i ,  

i RIN#: 97A24 4f SAMPLERS: f l  .4Q L c j o v J  

4/3/47 . QCIPEER REVIEW: 

I LO CAT10 N 



iHSS 170/174 SAMPLE COLLECTION FORMS 

DATE: ?&/g7 ~ 

! LOGBOOK: RJHSS 170117418-97-222 
Page 1 of- 

F 3#: 97A24\#h SAMPLERS: A?& /A/ 04 e! 



IHSS 170/174 SAMPLE COLLECTION FORMS Page 1 of 1 

LOGBOOK: ER-IHSS 170l174-LB-97-222 
DATE: ?/</?7 

RIN# 97A2447 

QC/PEER REVIEW: I 1  /N'W 

SAMPLERS: &I, A 3,A- 

RFEDS # LOCATION QC 
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ROCKY I=urs 
ENVIRONMENTAL TECHNOLOGY SlTE 
CHAIN OF CUSTODY NUMBER wmI.67Q 

D 

N 
c. 

. -  



7 6 ,  . c 
PI. . 

. .  

I 

I 
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AUG25-97 MON 15: 16 BLDG 881 ROOM.212 FAX NO, 303 966 3400 P. 04 
ewG 25 '97 w:m'- CWFILYTI~ Ilwwomm P. 4 

voLAnI€pFtaANlcs 
MClhorl8280 

~ 7 7  i .  



AUG-25-97 MON 15: 17 BLDG 881 ROOM 212 FAX NO, 303 966 3400 
FYK; 2s '97 B 3 : m  FwwoN FWlLYTrCS 1-m 

P, 05 
r.? 



AUG25-97 MON 15: 17 BLDG 881 ROOM 212 FAX NO, 
RUG i5 '97 0382PM PRRAGoN mmLYrIcs xm- 

303 966 3400 P, 06 
P. 6 

I 7 7  



AUG-25-97 MON 15: 17 BLDG 881 ROOM 212 FAX NO, 303 866 3400 
RUG 25 '97 03'01pp1 FmRGON Flff#yTIcs INcQwGmm P. 07 

r:t 



P. 14 

Volatile Organics by GCMS 
Method 8W8260 

Sample Aliquot 6 
Flrul Volumo: I 

Dilution: 0 





SEP 63 '97 12:21PM PRRAMN FlEwLyTIcs 1-TED P. 16 

CASNO 8urrogatt Analyte Rssutt 

48oow 4-eRouO-m 47.9 

1868-53-7 M6ROMOFUK)ROMETHANE 46.6 

2037.2&b rOWW 

Volatile Omanics by OClMS 
Method SW8260 

Unlta Splke Pemerd Control 
mount Recovey Llmtta 

upn 60 98 as- 118 

uen 60 85 86- 115 

6 z l r a n  60 104 88- 110 



AUG25-97 MON 15: 18 BLDG 881 ROOM 212 
FWG 2s ‘97 B 3 : m  plTmGcN FwLYrIcs Y.tmRRmm 

FAX NO. 303 966 3400 P. 08 
P.8 

, 



BLDG 881 ROOM 212 FAX NO. 303 966 3400 AUG25-97 MON 15: 18 
w-tc 25 ‘97 03:BpM PtlwGoN mv1CS Itammmrn P. 09 

r.1 



AUG-25-97 MON 15: 19 BLDG 881 ROOH 212 FAX NO. 303 966 3400 
##; 25 9 7  03:m mmcs 1- 

\ 

P, 10 
P. 1u 



AUG25-97 MON 15: 19 BLDG 881 ROOM 212 FAX NO,' 303 966 3400 
25 '97 03:m PfRf%m fuawllcs 1- 

P, 1 1  
I 



P. 16 

Volatile Or$anCcs by GCIMS 
Method SW8260 

Reported on: Tuasdey, Gcpiember 61, lQQ7 



Volatile Organics by GCMS 
Method SW8260 

Lab Name; ParPOon Arulytlcs, tnc. 
Work Order Number; 8700320 

Cllsnt Name8 h W l U  Co., LLC. 

ClientPmJo~t ID: RIN #87A2438 Repdrbd on: Tuesday, September 02.1897 

Bample Mawc Sol# MtO COllrcQd: 2 W g 4 7  Sample Allquot: 4 
$6 MoWurer NIA DateEwbacted: 01Sep47 FinPlVolumo: 10 

W A m l y m d :  OlSep-07 Dilution: 60 



Volatile Organics by GC/MS 
Method SW8260 

Samplo Matrix 8011d h t r b l k c b d :  2OAum Sample Allquot: 4 
% Rlobbrm: N/A DateExbected: 01Sep-97 Final volume: 'Io 

Cloplrup Illathod: NONE DabAnalyzed; Ol-Sep47 OllutSon: 60 

\ 



SEP 18 ’97 18:46RM P. 18 

Volatile Organics by OCIMS 
Method SW6260 

Lab Name: Paragon Analyttcs, Inc 
WorkOrrterNumbec 97IX223 

Cllent N a m e  Ka$arHil Ca., LLC. 
Cliecltpmjject ID: RIN 6871\2457 Repormd on: Tuesdpv, September 16,1887 



SEP 18 '97 18:46RF-I P. 19 1 
Volatile Organics by GC/MS 

Method 8W8260 

l-at! Name: Paragon Analytlcs, Ino 
Work Onler Number: 9708223 

Cllant Name: KaiSer-HllI Co., LLC. 
Cllontprojcct ID! RIN SQ7A24S7 ~apodmd on: Tucsdey, SeWmber 16,1997 



SIP 18 '97 10:47RM P. 26 

CASNO 

48040-4 

186843-7 

203748-5 

Volatile Organics by GCIMS 
Method SW8260 

Sumgate Analyte Result Units Splke Pement Contml 
Amount Remvery Urnit6 

MBROMORUOROMEW4NE 48.6 50 a9 78-121 

TOLUENE08 60.7 Ugk Bo 101 83 - 116 

. w R D I H o F u x ) R o B ~  49.7 80 98 74 - 134 -.-- - 
.- 

. I+ Namo; Paragon Analytlco, Ino. 

Client Name: Kaiser-HiIl Ca, LLC. 

WorkOrdaNlunbec 87118229 

ClknrPlloJeot ID; RIN g87-7 

' Surrogate Recovery 

. .  



SEP 18 ‘97 lB:47RM P.21 

Volatile Organics by GCIRIIS 
Method SW8260 

Tentatively Identified Compounds 

Lab Neuno: Paragon Analytlas, Ina 
Work Order Number: 9708213 

Glie? Name: KaleerHIll Co., LLC. 
CllrvltPmleat P: RIN 8871\2437 Reported on: Tuesday, (Jeptember lB1 I997 

I 

. . .  



AUG-29-97 FRI 13:34 BLDG 881 ROOH 212 
MUIS a *w 1 0 i a m  FAX NO, 303 966 3400 P, 03 

P.4 



AUG29-97 FRI 13:34 BLDG 881 ROOH 212 
tub ‘7f mzlm FAX NO. 303 966 3400 

Volatile Organics by GCINlS 
Method SWU60 

P, 04 
P. s I 

I 

I 



AUG28-87 FRI 13:35 BLDG 881 ROOH 212 
W CP JI U r * A A r J V  

PI 05 
Y.  L) 

FAX NO, 303 866 3400 

VolatOfe Organics by OCIMS 
M o d  M 2 8 0  

. I  

I 

i I  



AUG-29-97 FRI 13:35 BLDG 881 ROOH 212 FAX NO, 303 g66 3400 P, 06 
P. 7 c(Lk u -9c m ~ l l ~  

Volatile Organics by GCIMS 
Method sUua280 

Tencatlvely idmtlfkd Compounds 



AUG-29-97 FRI 13:35 BLDG 881 ROOH 212 
Hub' rr 'Yf k l l : l ~  

FAX NO, 303 966 3400 

Volatlle Organlcs by OCIAIIS 

P, 07 
P.0 

I 



AUC-29-87 FRI 13:36 BLDG 881 ROOH 212 
IQE PY CY/ Id1:m 

FAX NO, 303 866 3400 

Volatile Organics by GCIMS 
tylethad sw8280 

P, 08 
P. 9 ! 

I 



AUG-29-97 FRI 13:36 BLDG 881 ROOH 212 FAX NOa 303 966 3400 P a  09 
clu e3 'Y/ W l ~ l i ? P p I  P. 10 

Volatile OqganCcs by GC/MS 
Method 8W8260 

I I 

I 

* 



AUG29-97 FRI 13: 36 BLDG 881 ROOH 212 FAX'NO, 303 966 3400 P, 10 
r. 11 I H U B  - 3 c  ul;m 

Volatile Organics by GCIMS 

I 

i , 

I 
. 

* 

I 
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i 



AUG-29-97 FRI 13:36 BLDG 881 ROOH 212 FAX NO. 303 966 3400 P a  11 
F1116 29 '!n I l lrBPM P. 12 

Volatile Organics by QCMS 
Methocl WHO , 



AUG-29-97 FRI 13: 31 BLDC 881 ROOM 212 FAX NO, 303 966 3400 P a  12 
P. 13 F\uG 29 T? kI1:14?Pl 



AUG-29-91 FRI 13: 31 BLDG 881 ROOH 212 FAX NO, 303 '966 3400 P I  13 
I #K; 29 8% 8i114ml P. 14 



AUC-29-87 FRI 13: 37 BLDG 881 ROOH 212 
Flu6 29 9 7  81!14F?4 

FAX NOl 3-03 966 3400 P, 14 
P a  i6 

Volatile Organics by GClMS 
mthOd8w8160 

Tentathrely Wantitiad Cornpour& 

i 

. . .  . 

, . .  



AUG-29-97 FRI 13:38 BLDG 881 ROOX 212 
WG 29 '3? BiCI4PH 

FAX NO. 303 966 3400 

Volatlle Organics by GC/MS 

P, 15 
P. 16 



AUG-29-87 FRI 13:38 BLDG 881 ROOH 212 * FAX NO, 303 966 3400 P. 16 
RUG 29 ' 9 7  0111m P. 17 

Volattte Organlm by GCmS 
Methad SwB1BO 



AUG-29-97 FRZ 13:39 BLDG 881 ROOM 212 FAX NO. 303 966 3400 PI 17 
NKi 29 '97 e1rlSffl P. ie 

I 

Volatile Organlcs by BCIMS 
Method 8Uw2W 

: 



AUG29-97 FRI 13:3Q BLDG 881 ROOH 212 FAX NO, 303 966 3400 P, 18 
w6 29 8 9 7  01:1m P.19 * 

Volatlle Organlcs by GCMS 
hAethQdW82W) 

TahtabLefy ldentffied Compounds 

I 



AUG-29-97 FRI 13:39 BLDG 881 ROOM 212 
* F l L l G 2 9 9 7  Bi!lrn 

FAX NO. 303 966 3400 

Vol~t~leOrglanlcsb~GClMS 
Method SW8260 

P. 19 
P A  



, 

AUG-29-97 FRI 13: 39 BLDG 881 ROOM 212 FAX NO, 303 966 3400 P. 20 
ClUG 29 '97 EIi31m P. z l  

Volatile Oraani- by QWMS 



AUG-28-87 FRI 13:40 BLDG 881 ROOH 212 FAX NO. 303 966 3400 P, 21 
FIlGi z.9 3 7 .  01~17m P.22 

Volatlile Organics by GCMS 
Method SW8280 

I- 



AUC-29-97 FRI 13:40 BLDG 881 ROOH 212 
FllGZ9,Fn EUr17PM 

FAX NOl 303 966 3400 P, 22 
P. El 

i 

I 

. . .  . 

* 

(I 

, 

, 

I 



Volatile Organics by GCIMS 
Method 8W8260 

Lrb Nmr: Fafagon Anrlyticq Inc. 
Work Odor Number: 8108920 

cllmlt Nrm.: Kelsd4Il co,, LLC. 
otlontpro/ect ID: FUN W7M498 

P. 4 

mottad on: Tueadny, September 02, iW7 

I CA8No 
I 
7671-8 
74-874 

Target Anrlyte Re6ult Unlb Reportlng Result Result 
Limit QualMer Footnote 

DlCHLORODLPUlOROMEE muplkg WO U 
U 



Volatile Oroanics by OC/MS 
Method 8W8260 

P.5 

Lpb Name: Paragon Anrlytlta, he. 
work O h r  Number: 9708320 

au~m N ~ O :  CO., LLC. 
CJlentPm]sct IO: RIN #0?N498 R-d on: Tuesday, 8eptembsf 02,1997 

Sample #latrkr: 80M oatecolleoted! M g - 9 7  Sample Allquar 4 
% Mdoturo: NIA arbExtmct8d: O l - s e p e s  Flnal Volume: 10 

Clwnm Method NONE DateAnolyzed: Ol-Sep-97 DlluUon: 60 

_. . 



P. 6 

Volatile Organics by GC/MS 
Method SW8260 

Lab Name: krpgon Atwtytlea, he. 
Wwk O&r Number: 0708320 

Clknt Name: KaQsrSilll Co., LLC. 
aiimLprol.ct ID: RIN ~ 7 ~ 2 4 3 ~  

Sample Matrix SolW 0 . b C d W d :  2 M u 9 4 7  Bmpk Allquot: 4 

aimup ~ethod: NONE DateAnolyzad: Oi-Sep-97 Dilution: 60 
K Molstm*; NIA OatsExtracted: Ol-Sep-97 FInalVolume: 10 

Surrogate Recovery 



Volatile Organics by GCMS I 

Method SW8260 

Lab Name: Paragon AnalyUc6, In& 
Work Order NumMr: 9708320 

Client Name: Kaietr-Jiill CO., LLC. 
CllOtpr6JecP ID: RIN 0WAZ439 

P.7 

Reported on: Tuecdpy, September 02,1887 



Volatile Organics by GC/MS 
Method SW8260 

Lati Name: 'Pmgon Arulytlen, Int. 
Work Order Nurnben 9708320 

Cllmt Nmo: KakMUI Co., LLC, 
ClientPmject ID! RIN W7A2439 Reparrod on: Tuesday, September 02,1697 



Volatile Organics 'by GCIMS 
Method Sw8260 

Lab Name: Paragon Analytice, Inc. 
Work Odrr Numb,: 8108320 

cmt Nun@: ~abers~iu co., LLC. 
Cllgntppoiecp u): RLM M7A2439 Reporbed on: Tuesday, &ptembsr 02, lQ97 

CASNO 

- 
1000-53-7 

249748-5 

Sample Matrk Sol@ , Date b~~rctsd: 2O.kro-W Sample Allquot: 4 
)6 Moldurs: WA 139boktractad: 04sep.87 PhD Volume: 10 

Cleanup Method: NONE Dllution: 50 

Burrogate Analytc Resun Units Spike Percent Control 
Amount Recovery Llmlta 

4aAQMOWOiWBPawE 48 u o b  60 88 74 .I 134 

DIBROMOFLUOROMFMANE 48.0 uflr'kg 0 91 ! 76-127 
ToLuENE-D8 53.4 ufllkg 50 107 1 .  83-115 

Surrogate Recovery 

U = kro than the Reporting Umlt 
\ 

I 



Volatile Organlcs by GC/MS 
Method SW8260 

lab Nmr: Peragan Amtytlw, Ine. 
WorkOlderNumben 8108920 

Cllrnt Namr: Kalwr-liIU CO., LLC, 
CllrcrtProJmc Ib, RIN ly97A243Q Rip0rt.d on: Tueadoy, Sopternbar az,IQ97 

Sample IllatrEx: 60W Dae Collected: 2 W g 4 7  
Dab Extnctad Olsep-97 

Cleanup Method; NONE DaQAnalyZed: 01-Sep-W 
% Iyld.hrm: NIA 

8ampfe Aliquot! 4 
~IUlVolrrm.: I O  

Ollutron: 60 
Report Boolo: Pk R E O M D  P W  Batch: vo8320 

1 - 2 2  



Volatile Organics by GCIRnS 
Method 8W8260 

bib Ntmo: Pangon An8l~tieq Irro. 
work Ordrr Number: 0708920 

Client Marno: Kabcr-HI Ca., LLC. 
Q4nWmjccU ID! RIN #97M- Reported on: Tuesdsy, September 02,lggt 

Sample Yotrtr: W Dats Cdleated 20.51~1~47 Samplr Allquot 4 
% Md6tnrn NIA Dam-. 01-8sp-w RW Volume: 90 

Cl-mrp Method: WbNE DateAnrlywd; Ol.Sep-97 Dllutlon: 60 
Repontusk AS RECEIVED P n P  B8td\: WXSZO 

..- 
142-289 

1244.1 

108-934 



1 

P. 12 

ValatCle Organ/= by GC/MS 
Method SW8260 

lab Nmr: Pawon AnPlyUca, Ina 
Work Odrr Numben 8708320 

CEmt NOM: Kaleer-HI Co., L . U .  
Clkntproject ID: RIN #97A2430 

Surrogate Recovery 

i 



SEP 82 '97 84:2BpM PfWiGoN miflLYrIcs INcoRp(#IRTm P. 19 

Volatile Organics by GCIMS 
Method SW8260 

Lab Nuns: Paragon Analytlca, Inc. 
Work M e r  Numbor: WOB320 

Olknt Nun*; Kebet-HUI CO., LLC 
# I ~ r O J e U  ID: RIN W7A243Q Raportcd on1 Tuesday, Sopbinher 02.1897 



Volatile Organics by GC/MS 
Method SW8260 

Lab N m :  Pamon Anplyutr, Ino. 
Work Order Nwnbar: 8708320 

Cllmt Name: KOleer.Hi Cb., LLC, 
CHentPm1ect ID: RIN W7AZ430 hporbd on: Tuesday, September a, 1Bgl 

' .  



Volatile Organics by GCiMS 
Method SW8260 

CASNO Surrogate Anam Result Unlb Bplke Percent Control 
Amount Recovwy Umlta 

484004 4-BR6MOfUWROBENtENE 40 ww 60 98 74.1% 
1888-53-7 DIWMORugKOWTHANE 45.8 u@ki w 92 76-127 
203t4sll TOWENW 60.4 up/kg 80 * 101 . 83-116 

- 

4 . ._ .- 

Lab Nsmr: Paragon Analytleo, he. 
Wcrlr Order Numbor: OMS320 

CUM Nun.: Katscran OO., LLC. 
ClicntPmject ID: RIN H7A2438 Wportmd on: Tuesday, Geptember 02,l BB7 

.... 

Surrogate Recovery 

L 



SEP 62 '97 84:24PM pRRFlMN WIwLyTICs 1-TED P. 13 

Volatile Organlcs by GC/MS 
Method 8W6260 

Lab N m e :  Paragon Analytic$, Ino, 
Work Ordcr Numbor: 9708320 

Cf1mt Name: WefHiU &., LLC. 
ClientPmloct ID: RIN 1197A2438 Rmeortsd on: Tuesday, laptsmber 02,1887 

Sample h w k  BoM 0- collected: 2Q.Au087 Sampte All- 4 
FIn~IVolwne; 10 

Cleanup Method: NONE Dah Amlyxed: 01Sep07 Dilution: 50 
K rylolaufe! NIA Dab Extracted: 01sep87 



Volatile organics by GC/MS 
Method 8W8260 

Lab Name: Paragon Anrlytlas, Inc. 
Work Order Numbor: 0708320 

MImt Name: ~W-HidlCo., LLC. 
CiientProJoct ID: FUN tY97A2430 ~ep01W on: Tuesday, Smpbmber 02, io87 

h p r s  ylaktx: SOM ~atecoiieoted: i a . ~ u g . g i  Sample AllquoC 4 
% ?dolatun: NIA DatmErLncQd: 0l.ap-w FIMIVolume: 10 

OateAnalyzod: 019ep.97 ontition: SO 

- I .  
- -  I . .  I- 

J 

1-27 



Volatlle Organics by GC/MS 
Method SW8260 

CASNO S u m a t e  Andy& Reeult UniQ Splke Percent Control 
Amount Recovery Clmlb 

4604&4 4-SROMOFUK)ROBENZENE 51.9 60 101 74 - IS4 

' lW&7 D l B R ~ ~ O ~ &  45.5 uan(8 BO 91 78 - 127 .- 
2037-264 mumEQB 52.5 u r n  60 ' lo5 m-116 

Lab Name1 Pamaon Anrlyuas, Inc. 
Work Order Numbrr: 9708320 

Cllent Name1 KptperHill Ca., L.IC. 

CIlemPmJwt ID FUN #97A2430 

Surrogate Recovery 



Vo I at i I e Organics by GCIMS 
Method SW8260 



Volatile Organics by GC/MS 
Method SW8260 

I 





P. 26 

Volatile Organics by GCIMS 
Method SW8260 

buortod on: Tuwdey, September 02,lm 



Volatile Organics by GCMS 
Method SwB260 

Lab Name: Paragon Analytico, Inc. 
Work 0rd.r Nurnbmr: 8708321 

Cllsnt Name: Kalstr-HfB Co., LLC. 
CllantPraJett IO: RlN BglA2440 Reported on: Tuesday, September 02,1887 



Volatile Organics by GCIMS 
Method 8W8260 

I 

CASNO Sumgate Analyte ReduH Unltu Splke Percent Control 
Amount Recovery Limb 

Roporbd on: Tuasday, S s ~ b e r  02,1937 

460404 

~ . 2 6 . 5  

Sample Meuh: Solid DatoWlected: 2laUp.eT. tlrmpb Aliquot: 4 
X blolshas: NIA WExtmduk OlSePQ7 FinnlVolunm: 10 

Ckpnup Mothod: NONE DateAnnlyrod: Or-Sep.97 Dilut'on: 60 
Report Beok: A3 RECEIVE0 PRP mkh: ~08320 

74-134 I -.. 
CeAOMOFLUORDBENLENE 49.4 uglk61 60 89 -.. - - - . -  

88 

60 ' 106 
.- . uBRoMoFuIoRoM6THANE 44.1 * 60 - -. e.. I - .  

83 - 116 . .  - "e- .L luurwEoe 1 -81.7 
--......I .-- 

U - Le86 then the Reporuna Umlt 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively ldentlfled Compounds 

. 



P. 30 

Volatile Organics by GCIMS 
Method SW8260 

hb Name: Pawon AnrlyUcs, he. 
WO* Order Number; Bro8321. 

dbnt Name: Kuber+liB Co., LLO. 
CllcntPmlrct ID; RIN slB7AZ440 Rmported on: Tussday, September 02, lew 

1 3 8 .  



P.31 

Volatlle Organics by GCIMS 
Method 8w8260 

Lab Name: Pmgon Anrlytlcs, Inc. 
Woe Orcler Number; 9708321 

a i i ~ t  Name: Kalsar+(tu ~a. ,  LLC. 
ciiant~rplott 0: FUN OBTA~MO Raported on: Twsdsy, Scptembmr 02,1997 

, 

. 



P. 32 

Volatile Organics by GC/MS 
Method SW8260 

Lab Name: Pawon Analyttcs, Inc. 
Work Odor  Nwnbmr. Q708321 

ciimt N ~ O :  Keiwslm a,. LLC. 
CIImntPtojact ID: FUN UQ7N440 

Surrogate Recovery 



Volatile bruanics by GCIMS 
Method SW8260 

Tentatively ldantlfled Compounds 

Retention nc ~nt l lya  Reault Units nc 
Tlme Qualifier 

--- . NONE DETECTED -.--... ._ ._ - 

Lab Name: Pamaon AwlyUcs, Ink 

Name: Kelser-Hlll Co., LLC. 
Work Order Number: 0708921 

CIiontProJrct I D  RIN M7A2440 Reporbxi on: Tueaday, Saptembsr 02,1887 

sample IyIwbt: Sow ollbs Weolcd: 21-47 SImpk ANqW 4 

OrtrAnrlyESd: 0l-Gep-W Dilution: stl 
% Molstum: N/A Dateedrpctod: m-ssPg7 Flnal Volume: l o  



Volatile Organics by GCIMS 
Method SW8260 

P. 34 

RIporbsd on: Tuesday, September 021 1 Bn7 



SEP 62 '97 .84:'38pM PfwfGoN WYALYTICS INCORPORATED P.35 

Volatile Organics by GC/MS 
Method SW8260 

Lab Nom: Paragon Analflcrr, Inca 
Work Order Number; 9708321 

Client Nme: I(afer+l(ll Co., LLC. 
ClkntPmJect ID: RIN RYA2440 Reported on: Tuesday, September 02  1997 



Volatile Organics by GClMS 
Method SW8260 

L8b Nun.: Paragon Analytic& Inc. 
Work Order Number: 8708321 

CIhrrt Name: KateerSI(u Ca., LLC. 
ClIontPmJrM ID: RJN M7M440 

P.36 

Reported on: Tuesday, Septsmbw 02,1887 

SmIPls Matrk Solld DateCollrttrd. 21-Aug-97 Sample Aliquot 4 
.k Moietun: N/A DateExtrected: 014epe7 Rnal Volume: 10 

CIaanup Method: NONE Dab Anatyzul: Ol-Sep-97 bllutlon: 511 
Report Boolo: A9 WCENED PnP Batch: v08320 

Surrogate Recovery 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identifled Compounds 

b b  Name: Paragon Amlytlco, Inc. 
Work Order Numbrlr 8708921 

Cnent Name: KoiserHill Co., LLC. 
CllmntPmfect u): RIN MA2440 Reportad on; Tuesday, Gepwnber 02.1997 

-~ 

Sumplr I&tr(r: Sond DatQ 0dlott.d: 2l.Aug47 Semplo Allquak 4 

Cleanup Mothad: NONE D a t e m a d  Ol-Sep-97 bllutlfXl: 50 
% Moisture: WA Oas Exbacted: Ol-Sep-97 flnal Volume: 10 

\ 

\ 

.. . .. 



Volatile Organics by GCIMS 
Method SW8260 

P. 17 



Volatile OrQanlcs by GCMS 
Method SWZSO 

P. 18 

Smpk Aliquot: 5 
FIMI Volumm: I 

Dilution: 1 



SEP a3 '97 12:23pM PfiwGoN AWILYTICS 1-m P. 19 

Volatile Organics by GCIMS 
Method SW8260 

Surrogate Re~covery 

CASNO lunogate A ~ l y k  Result U n b  Gplke Percent Control 
Amount Rewvery Llmh 

46aoO.4 4 a R w o F U I o ~  49.8 ug 60 OB 86-118 



SEP 03 '97 12:59PM PRRRGON WRLYTICS I N C ~ T E D  P.76 

Volatile Organics by GCIMS 
Method 8W8260 



Volatile Organics by GCIMS 
Method SW8260 

CASNO 

75716 
74-074 

I 

Lab Name: Pamaon Analytic4 he. 
Work Oldrr Numbor: 9708923 

client NMW: KairerHia Co., LLC. 
CIlmtPmlaat ID: RiN WM441 

Target Analyte Result Unlb Reportlng Result Redult 
Limit QuaIMer ~ootnote I 

DIUHWROWWOROMEWANE S u e n  6 U 
CHLORoMETHANe s u n n .  6 U 



Volatile Organics by GCIMS 
Method SW8260 

T S N O  Sumgate Analyte 
Amount Recovery Umlts 
I) 

480004  CBROMOWOROBENZENE 47.8 UQA so I 88-116 
186-7 W B R G M O F L t J O R ~ E  49.1 @ w 96 a - I 1 6  
2031-264 ToLumm 63.6 &I W ' 107 88- 110 

1 

Surrogate Recovery 



Volatile Oraanics by QC/MS 
Method SW8260 

Lab Name: Parawn An-, Ina 
Work Order Numbw: 9708329 

C1I.M N.MI: KnlsefHill co., LLC. 
CJJlontProiect ID; RIN 181A2441 

Sample Allquot. 4 
P1dVolumr: 10 

DiluUon: 50 



P.59 

Volatile Organics by GCIMS 
Method SW8260 

Lab Nuno: Paragon AMlytlcsl In& 
Work Order Number; 8708325 

Client Neme: Weer-HI Oo., LLC. 
ClientPmhet 10: RlN MA2da1 

Sample IHpbhc 8oM Dab Collectad: 224ug-97 Sunple Aliquot: 4 

Cloptkt~p Mothod: NONE DatOAnslyrrd: 026cp-07 Dllutlon: so 
56 Moisture: NIA DatOeKtracted OlSsp97 RnalVolums: 10 

Report Bselet As RECEIVED PmP Batch 

690*20.8 



Volatile Organics, by GWMS 
Method 8W8260 

CASNO Sumgate Analyta 

48WM 44ROlrK)FLUOROBEE 

186843-7 DIBR-INOROMETHANE 

2097-264 lOLUKNSD8 

Lab Name: Parawn Analytlcs, In& 
Work Order Numbu. 8708323 

Client Nms; Kel~rcHm CO., LLC, 
CIImtProhct ID: )UN W7A2441 

Result Units Splke Pemnt C O W  
Amount Recowry Llmlts 

476 ughg 60 85 74- 134 

46.9 w 60 84 18- 127 

63.4 m w 407 8s- 116 

Rsportsd on: Wednesday, September 03, l e  

Surrogate Recovery 

I 



P.61 

Volatile Organics by GCMS 
Method SW8260 

Lab Name: Paragon Arulytlca, Inc. 
Work W a r  Number: 0708323 

Cflsnt Name KslwrHIll c6., LLC. 
atientpmiect ID: RIN 18782441 Repow on: W W a y ,  Ssptembar 03, ID 

I Unlts IReportIng I Rmult I Re6Ult I Resun I Urnh Quallfler Footnote 
Target Analyte I"""" I 

I 

10848-3 I TOLUENE I 8301 uglke I 830 [ U I I 



Volatile Organics by GCIMS 

Lab N m r  Panwon Anrlytks, Inc 
Work Order NumW. 9708323 

Client Name; KslwrHlII Co., LLC. 
CllentP- ID: RIN IwnA2441 

P. 62 

Mathod SW8260 

Rsporlmd on: Wedncdsy, September 03,ie 

9amplo M.trlx: Soltd DaCeCdl.ctrd: -47 Mple Aliquot: 4 
% Molstum: NIA Date m a d :  OlSep-07 RnrlVolume: 10 

Clepnup Method: NONE D a b o h l y r e d :  QzgSpo7 DllrrtlOfl: 60 
Report Basls; AS RECENEO PmP Bath: flflao 

10042-5 

641-tS.1 

10848-1 

w42-a 

120.82-1 

87614 



Volatile Organlcs by GC/MS 
Method SW8260 

- 
CASNO Surrogate Anew Result Unfts Splke Percent Control 

Amount Recovery Llmltd 
44ROMOFUIOROBENZENE I 60.4 u g h  60 101 

186863-7 WBt7OM#LUORohBETHANK 4u.O wn&l 60 82 76-127 

c I 

74-134 -- .. . ..-.- -- 

02.3 w 6 0 '  105 83-115 -- 2037464 WureECeas , 

Lab Name: Paragon Anatyl'a, Inc. 
Work Order Numkr. 6708323 

Client N m  Kelss~HlII Co., LLC. 
CllrntPrgjret I& RIN #a7AZ441 ~spartcu 011: Wednesday, Septembar 03, 19 

Sample MnMw: SoGd botacolkctod: m g 4 7  8amplc Allquot: 4 

Cleanup Method: NONE DateArt- 014epQ7 DlluUan: MI 
% Molstum WA DatmExtraetuk 01Sftp-97 RnolVolume: 10 

Report Wls; AS RECEIVED PmP mtch: -320 

Surrogate Recovery 



SEP El3 '97 1t:szpm WJW,YTICS 1N-m P. 64 

VolatPle Organics by GCIMS 
Method SW8260 

Lab WmB: Pupaon Analytlca, In& 
Work Odor Numben 9708323 

cnent );lune: KdspI4iu a., LLO. 
CUmtPmktt ID: RIN W M I  & p o d  on: Wedneoday, m,1g 

Brmplo Mat&: &!id DakColkebd: 224Ug-07 Samplo Allqwt: 4 

Clump Mathod: NONE DatsAnalyzmd: 02-92~47 Dllutfm: 60 
n MO~S~UIW NIA Dlt.5&nwtedi 01-60~87 AndVolumer 10 

Report Basls: A8 RECEIVED P W  Batch: 'vow0 



P.65 

Volatile Organics by GClMS 
Method SW8260 

Lab Name: Paragon AnaWos, Ins 
Work Odor Numkrr @708323 

aim  me; Kalsswin CO., L L . ~ .  
Cllsnt~mlott It): FUN WA2441 Reportd on: Wedneuday, Gsptsmbs~ 03, i n  

Sample Matrix Soud Data Collaetad: 22du0-97 Llample Aliquot: 4 
% Mohre: WA Detemcbd: 0146g97 Final Voluma: 10 

Cleanup Mahod NONE D-AMlyzed: 02-80~47 Dilution: 50 
Mport B a $ k  AS REOENED P W  Batch: V08320 



-1 Volatile Organics by GC/MS 
Method SW8260 

Lab Name: Paragon AnalytlCS, he. 
Work Older Number: 9708329 

Oliont Name: Kaloer-HUl Co., LLC. 

ClientPmlact ID: RIN dwA2441 

Sample Maw.  808d D a t m C o l ~  22-4ug-W ~ 0 A W q u o t :  4 
X Molrture: N/A DateMracbd: Ol-Bep.07 RdVolurn.: 10 

Oleanup Method: NONE Data Analyzed: 02-8ep-97 Dilution: M) 
Report Bads: AS RECENW Prep Etch: VOW0 

Surrogate Recovery 
t 

CASU0 Sumgate Analyte Result Un*Q 8plke Percent Control 
Amount Recovery Lhnb 

1888.53.7 D I I U I O h l O F L U O R ~ E  472 udkn 60 w 76-127 

I2037464 ToWEHeQs s2.3 UaAta 60 105 85-11s 

48040-4 CBROMOFWOROBENZENE 403 60 an Y4 - IS4 

* 

U - lnos than the Reporthg umlt 



P. 67 

Volatile Organics by GCMS 
Method SW8260 

Lab Warns: Paragon Analytics, ine. 
Work Order Numbre 97008323 

cuurt ~mr; Keberslm CO., LLC. 
ClllentPmlect 10: WN YgYA2.44 Reported OR: Wtdnc6day, Gcptamkr 03, l o  

Result 

67489 I OHLOROFORM I S s o l l r n r k p l  esol u I I 



SEP 63 '97 12:54PM pRwK;oN WJRLyTICs I M T E D  P. 68 

lab  Nuno: 
Worlc Order Number: 

Olhnt Nuno: 
CKentProjed D! 

Volatile Organics by GClMS ' 
Method 8W8260 

Repded on: Wedmdw. Geptember OS. 16 

104-51-8 

os-124 

l&b- I 6301 lrglkp 
~ U U I O T O U I M E  I esol uam 

12082-1 
07889 

830 U 
esa U 
830 U 
830 U 
830 U 
830 U 
690 U 
690 U 

- 

I-. 



Volatile Organics by GCIRIIS 

CASNO 

- 
480404 

Method 8W8280 

Surrogate Analyte Re6ult Unitb Spike Percent Control 
Amount Recovery U m k  

46RahlOFLUOROBEWENE 4.8 u r n  50 84 74 - 134 

Lab Name: Paragon AnafyUc6, Inc. 
work ordm Number: emsla 

OllrM Nun*: Krrlssr+iM Co., LLC. 
CllsnPmjed I D  RIN oBTA2441 Reported om Wadnssdsy, lsptsmbsr 03, I O  

Sample WaMx: 8a1id DrtsCdlccted: 224~087 Sample Aliquot: 4 
% Malstvrs: NIA DateExtrected: OI&ep.e’, FlnnlVolIJmm: 10 

Cleanup Method: NONE DatmAdyzd: Ol-Sep-97 Dilution: SO 
RIpblc eUk AS RECEIVED mP a8320 



P.70 

Volatile Organlcs by GCMS 
Method SW8260 

Lab H a m o t  Pampon AnrIyBm, lrra 
Work Order Number; 9708323 

Cllent Nemo: Kalwr-HIII Co., LLC. 
CllentPmJeat ID; RIN # 9 7 W 1  Reporled on: Wedneeday, Geptember 03,le 

Target Analyte 



Volatile Organics by OCIMS 
Method SW8260 

Lab Name: Paraplon Analytlcs, Ino. 
Work Order Number: 8708329 

Client Name: KaiOorHill Co., LLC. 
WsntProJect IR: RIN H782441 Reported on: Wednesday. September 03,19 

Bamplm Matrbc load Da4cdlscw: Z-AUg-97 
% Wldaum: NIA Boteextreoted: Ot-8ep-87 

Cleanup Method; NONE DateAnalyzed: 02-8ep-m 

Sample Aliquot! 4 
Flna! Volume: ‘1 0 

Dltution: SO 



P. 72 

Volatile Organics by GWMS 
Method SwB280 

Lab Name: Paragon Analytlw, Inc. 
Work Order Number! wO8323 

Cllrnt Name: KalwrSrm Co., LLC. 
CliemPm]ect ID FUN #Q7A!2441 Reportsd on: Wednssdsy, 8sptsmbsr 03,lO 

Sample MoMx: Sdld 0.b C g l l . c b d  224uQ-9r SlmprO Allquat: 4 
W Moiatum: N/A Dpte exmcted: O l - s e ~  RnalVolume: 10 

Cleanup Method: NONE Oats Analyzed: 01-8ep97 DBuUan: w 
Repon Baals: AS RECEIVED PmP Batch: -0 

Surrogate Recovery 

I CASNO I Burroeate Analyte I Resun I Unit6 I Spike I Pcr#nt 1 Control 1 - I Amount Recovery Lhlt8  . 
60 a7 74 154 

I 



P. 47 

Volatile Organics by W/MS 
Method SW8260 

Sunplo AUquat: 4 
FlnalVolUme: 10 

DilUUian: 60 

. . .  . . 

- ...... - .  

I . .  



P.48 

. Volatile Organics by GClMS 
Method SW8260 

Reported on: Wednesday, 6eptwnbsr 09.19 



Volatile Organics by GCIMS 
Method SW8260 

CASNO 

46O-OW 

1868-63.1 

2031.266 

Surrogate Recovery 

Sumgate Anatytc Result Unb 8plke Percent Control 
Amount Recovery Umtta 

-ROBEtQENE 48.8 w0 60 98 74,- 134 

D 1 B R Q M O F W O R O M I E E  49 udka 60 88 ?6-127 
mumwa 

.-".k - 
62.8 ugkg so 108 . Iw-115 - 



. -  

8s 'd 



p.51 

Volatile Organics by GCMS 
Method SW8260 



Volatile Organics by GCIMS 
Method 8W8260 

Surrogate Recovery 



Volatile Organics by GCMS 
Method SW8260 

Lab Name: P w p n  Annbtlca, In& 
Work Order N u m W  

Cllent Name; KulserHlU b., LLC. 
ClisrrtpmJ(et LD. RlN fi87A2442 wporbpd on: Wednesday, 6epbwnbsr 03,18 



Volatile Organics by GC/NIS 
Method SW8260 

E-- ---.-.. 



Volatile Organlcs by GCIMS 
Method 8W8260 

Lab Name: Pamaon Analytic& Ina 
Work Order Number; 970852a 

Cllont N m ;  KplOers(1 Go., LLO. 
CllentPmJeot ID: RIN #@7AZ442 

m p t e  Mebfrc Sdld DabecdkcQd;- smpkAIiquot; 4 
%Moktum MA o#arExtracW: OlSCpQ7 " FMVolum: 40 

Cleanup Method: NONE Dilution: 60 

Surrogate Recovery 



Volatile Organics by GC/MS 
Medhod SW8260 

Reported on: Monday, Ssptsmber 08.1887 



Volatile OrganScs by GCIMS 
Method SW8260 

L.b Nmr: Pamuon Analytice, Inc. 
Work Ordar Numbor: 97OgOOZ 

cllsnt Nurn; KaherNiU Ca, LLC. 
ClientPmkct ID: fUN -A2443 Roparrpd bn: Monday. Sepbmkf 08.1987 

SampleAllquOt; 6 
6 

Dllution: 1 
Final Volume: 



scp 09 '97 69:82RM PRRFlGoN w'(RLM1Cs 1-TED P. 26 

Volatile Organics by GCIMS 
Method SW8260 

Sample M.trlx: $uU Date collected: 27- Swnpk Aliquot 6 
% Mobturn: NIA -Itrattsd;02- Final Voluma: 6 

Cleanup Mothod: NONE DateAnaWd: OZ-!%pe Ollution: 1 

Surrogate Recovery 

CASNO Sumgate Analyte Result Unlts Splke Percent Control 
Amount Recovery Lim'a 

4-8ROMOFUK)ROBENENE 48.4 udl m 85-115 I 

77 



Volatile Organics by GC/MS 
Method 8W8260 

Tentatlvely Identified Compounds 

Retention n m  TIC Analyte Result units TIC 
Qualiticr 

NWOETEQTED 

. 

.---- - _.. --I 



Volatile Organics by GCIMS 
Method SWB260 

Rsportsd on: Monday, 8sPtambsr 08,1887 

I-- .-- - 



I 1 

Volatile Organics by GCIMS 
Method SW260 

P.36 



Volatile Organics by GCMS 
Method SW8260 

Surrogate Recovery 



Volatile Organics by GC/MS 
Method SW8260 

Sample Al lqwt  4 
flnal Volume: i o  

DUutlon: 50 

I GASNO 
Tarflot A n e w  Result Unit6 Reportlng Result Result 

Llmlt Qualffler Footnote 
U 

~ 691-786 

127-18-4 
, -.- 
- ..- 



Volatile Organics by GClMS 
Method SW8260 



SEP 09 '97 09:iiAM PRRFlGON fvwLYTIcs INcoRpoRRTED P. 39 

Volatile Organics by GCIMS 
Method Sw8260 

Tentatlvely Identified Compounds 

Lab Name: Paragon AnelytlcP, Inc. 

Work Order Numkr: Q700W2 

Cllsnt Mams WlerHill Co., LLC. 
OllontProJect [El: FUN W7A244S 



P. 41 

Volatile Organics by GCIMS 
Method SW8260 



SEP 09 '4 8 9 : l M  pFlRRGoN WJRLMICS INcoRpoRRTED P. 42 

Volatile Organics by GC/MS 



SEP 09 '97 09:14wI PRRRCON WX'frICS INCCWOFSTEJl P. 43 

Volatile Organics by GC/MS 
Method SW8260 

Reported on: Monday, 6sptsmbsr 08,1097 



Volatile Organics by GCIMS 
Method SW8260 

P.44 

Lab Name: Pupgon Analyttcs, Inc. 
Work O&r Nrcmkr: 9709002 

a m  Name; Kobr-HQI Co.. LLC. 
OlkntPmj~t I D  RIN W7A2443 Roportd on: Madsy, September 08,1961 



SEP 69 '97 09:15WT PrwfxoN W'WLMICS 1-TED P.45 

Volatile Oroanics by GCIMS 
Method SW8260 

Rewrted on: Monday. Swbmbsr OB. lea7 

Surrogate Recovery 

&md. Allqwt: 4 
FinalVdume: 10 

Dilution: 60 

. 



so> 09 '97 '09:16FIM PwzF#;oN WQLYTICS INCt3fVORRTED P. 46 

Rdentlon 
l ime  

'I 

Volatile Organics by GC/MS 

nc Analyte Result Units TIC 
Qualifier 

NONElmEclEo ' 

Method SW8260 
Tentatively 'IdenUfled Compounds 

. 

L 

b b  Name: PemgOn Arvlytlw, Inc 
Work Older Numbrr: Q7OQOO2 

CII.nt Hamci Ka&ar+lill Co., LLC. 
ClientPmjrct 10: RIN WAu49 Reported on: Mondoy, September OB. 1897 



Volatile Organics by GC/MS 
Method SwS260 

CASNO Target AnaIyte Result Unlte Reporting Result 

75-714 6 ,  W L  6 U !  

Llmlt Qualifier 

: I 

I 



SEP 09 '97 09:04fW PRRRGON W'WLYTICS I N a W O f W m  P. 29 

Volatile Organics by GCINlS 
Method SW8260 

Reported on: Monduy, September 08,1897 

Sample Aliquot 6 
PIN! Volume: 5 

Dilution: 1 

- 03040-8 
100414 

E- 



Volatile Organics by GCIMS 
Method SW8260 

Reported on: Mondsv. September 08.1667 

Surrogate Recovery 

Sumgate Analyte I ~ c s u n  I U n b  I S P I ~  I Percent I Control I 

I 

. 



SEP 09 '97 69:05WI P#?rXDi RNW-"TICS INCOIWGWTED P. 31 

Volatile Organics by GCIMS 
Method SW6260 

Tentatively ldentlfled Compounds 

I .  



Volatile Organics by GCIMS 
Method 8W8260 

Leb Name Pmpon AnalytIa, he. 
work Order ~umbn: 9708003 

Clien; Nnma: Kaber4RI CO.. LLC. 
CllsntproleOt ID; RIN W7A2444 



sEP 09 '97 09:21wI PRRRGON RNQLYTIcs I ~ T E D  P.53 

Volatile Organics by GCMS 
Method SW8260 

Reporbd on: Mondey, September 08,1997 

5 
8 

--. . 



P. 54 

Volatile Organics by GCMS 
Method SW8260 

Lab Name: Paregon Andytlcr, Ina 
Work Otdmr Numkr .  8108003 

Cllant Name: Kaiir-tiill Co., LLC. 
Ul-ct I D  RIN 487A2444 &ported on: Monday, September 08.1987 

Surrogate Recovery 



Volatile Organics by GClMS 
Method SW260 

Tentatively ldentlfled Compounds 



Volatile Organics by GCIMS 
Method SW8260 

SMIple Aliquot 4 
nnrlvotumc t o  

DIMlon: 



P.60.  

Volatile Organics by GC/MS 
Method SW8260 

Roparbd on: Monday, September 08,11387 



Volatile Organics by GCMS 
Method 8W8260 

Suirogate Recovery 



SEP 69 '4 09:2?'wI PRRFlGoN tWfXYTICS ItiCORWWTED P.62 

Volatile Organics by GC/MS 
Method SW8260 

Tentatively Idendfled Compounds 

Lob Name: Paragon Analytice. In& 
WorltOrdrrNumber: 87dwH13 

Uknt Name: Kabsr4ili Oo., LLC. 
CllentPmjec! ID: RIN m7A2444 Repolnod on: Mondey, September 08,1997 

. 



s ~ p  69 '97 09:- PWiRMN RFWLMICS INcoRpoRFlTm P.63 

Volatile Organics by GCIMS 
Method 8W260 

Reported on: Monday. September M). 1887 



P.64 

Volatile Organics by GC/MS 
Method 8W6260 

Reported on: Monday, 8eptember 08,1897 

I 

- ..-. 
100424 -....- 



P.65 

Volatile Organics by GClMS 
Method 8W8260 

Reported on: Manday, ssptwnba08,1887 

Surrogate Recovery 

Sumgate Anelyte 



SEP 09 '97 0 9 : m  PRRRGON RNFllyTIcs INcoRwtwTm 

Volatile Organlcs by GWMS 
Method SW8260 

Tentatively Identified Compounds 

Retention 
Time 

P.66 

nc Analyte Result U n b  nc 
Qua I M e r 

NONEOhl#;TED - .- -. , 



Volatile Organics by GClMS 
Method SW8260 

Reported onr Monday. September 08,1997 



- Volatile Organics by GCMS 
Method 8W200 



Volatile Oraanics by GC/MS 
Method SW8260 

Surrogate Recovery 



Volatile Organics by GC/MS. 
Method SW8260 

Tentatively Identified Compounds 

Retention 
rune 

Repornod On: Monday, September 08,1897 

"IC Anatyte Re6uit Unb TIC 
QwlMor 

NONE D m  

8mole AtlquoC 5 
F i a t  Vdum.: 5 

Odution: 1 

1.- .. . e-. .-. ... -. _. 



Volatile Organics by GWMS 
Method SW8200 

R.porbd.m: Monday. September 08,1987 

..-- .- --.+I------ ut----- i 



Volatile Organics by GClMS 
Method SW8260 

~eporlpd on: Monday, September 08, tee7 

Sample Allquot 4 
FfmlWdms: 10 

Dilution: 80 



Volatile Organics by GCMS 
Method SW8260 



Volatile Organics by GWMS 

Retention 
Time 

M h o d  SW8260 

TICAnalyte RoSUlt Units nc 
QuaUfler 

NONE DETECTED 

Tentatively Identified Compound8 

-.. -e I-- I ... 

Lnb Name Paro~on Andyne, hc. 
Work order ~ u m k r :  8708017 

Ulient Name: KoioerHdl Co., LLC. 
CllentProject ID: RIN WA2445 

I..._. -- - . - - 

Repoftad on: W a y ,  September 08,1997 

Sample Matrbc: &lid WCalkcted: 024ep47 Sample Aliquot 4 
% Mokturw NIA DasExtraoted: 035eP87 RnalVolums: 10 

CIoanup Method: NONE OateArrptyzed: osSep-97 Dllutlon: 6a 

I .  ' 



Volatile Organfcs by GCIMS 
Method 8W8260 

Lpb Name: W g o n  AdyUo6, Im 
Work 0rd.r Nmkn; 8708017 

client &me: K p i i r + t l  Co., LLC. 
C l k n t P d d  ID: RIN 1287A2445 R.porbd on: Monday, Gcptember OB, 1867 

8Mlp)eMatrsx!SOlid Data Collected: 02GepW Llompb AUquot: 4 

cleanup ylethod: NONE DataAnalyzed! 09Sep87 Dlluuon: 60 
FinalVdumm: IO X MdshP*: NfA oata€xh*. OJ-sSpgl 

-put Bat@: AS RECEIVED P-P B&h: vogO17 



P. 77 

Volatile Organics by GCIMS 
Method SW8260 

Ropomd on: Monday, sepkmber 08, IBB7 



. Volatile Organics by GCIMS 
Method 8W8260 

Surrogate Recovery 

8 



Volatile Organics by GCIMS 

2 

Retention TIC Anam Result Unlta nc 
Time Quallfler 

-.--. - . ...- I__ - - ._ . . .. -- ...- NONE- 
i- 

Method SW8260 
Tentatively ldentlfled Compoundds 

Lab Name: Pamgon Analytico, Im 
Work Order Numbet: 9709017 

clknt Name; Kalecr+lIu Ca., LLC. 

aWentFroJoct I D  RIN #97AZ445 Raported on: Mondey, September 48,7997 



Volatile Organics by GClMS 
Method SW8280 

Reportsd on: Monday, September 08,1807 



Volatile Organics by GCIMS 
Method 

pawon Annlvtly Im. 
8709017 
KakerHil Go., LLC. 

RIN1pgfA244s 

8W8260 

~spoctsd on: Monday, September 08,1997 

i 
- - I  

I 

-. . i 

-- --. .. ",-I . . _-- 
I -.- __.. 



Volatile Organics by GCIMS 
Method SW8260 

Lab Name: Paragon Amlytles, Ins. 
Work Odor Number: 9709017 

ClIent Name: Kalscr-Hill Co., LLC. 
ClientPmject ID: RIN MA2445 Reported on: Monday, Godember 08,1987 

8mple MaWc Solid DatsCollScted: 02-sep47 Sample Altquot 4 
% Molstms: NIA DOteEutmted: 03sep-37 Final Volume: 10 

Cleanup Method: NONE . DateAnalyEed: 034ep-97 DlluUon: 50 
Report Bash: A8 RECEIVE0 Pr*p Batch: vO9017 

c 

Surrogate Recovery 

U - Less than the Rsporthg Umlt 



SEP 89 '97 m : 4 m  PRRRGON WIWLYTICS 1ricmmTED P. 83 

Retention 
Time 

L....- I 

Volatile Organics by GCIMS 

TIC Analyte Result U n a  TIC 
QualMer 

NONE DETECTED 

Method SW8260 
Tenbtivaly Identifled Compounds 

-----.- -.-- -- 

I 



'Volatile Organics by OCMS 
Method SW6260 

Lab Name: PMlgon AnelySco, Inc 
Work Ordtr Number: 9708017 

Olisnt Npme: KpherSGa co., LLC. 
akntpaa ID: RIN d w M  f?Wm On: Monday, saprsmkr  08, low 

Target Analyte 



P. 89 

VolatDle Organics by GC/MS 
Method SW8260 

llample Matrix: soad Dstecolleokd: 02sep-97 sample Aliquot: 4 
n M i  NIA gptS &tmd.d: OS-SepgT Final Volums: 10 

CWanup Method: NONE DateAnalyced: ojsepe7 Dilution: Bo 
Pnp Bdch: VOW17 Repart Bills: A8 RECEIVED 

2 2 4  
1 



SEP 09 '97 69:47m pFIw#;oN RrmLYrIcs 1-m P. 90 

Volatile Organics by CWMS 
Method 8W8260 

hporbd on: Monday, Scptcmber 06,1897 

Surrogate Recovery 

225- 



P. 91 

Volatile Organics by GCIMS 
Method 8W8260 

Tentatlvely Identified Compounds 

Reported on: Monday, SaDtmbor 08.1997 



SEP 09 '97 09:4= m m%lLYTICS 1-TED P. 92 

Volatile Organics by OCNIS 
Method SW8200 

Wa m e :  Paragon Analytic& Inc. 
Work Order Number: Bmo017 

aiknt -0: ~ a l s e ~ i u  OCI., LLC. 
ClientPmloct I D  RIN WA2445 Ropartrd on: Monday. September 08.1807 



Volatile Organics by GC/MS 
Method 8W8260 

Lsb Name! PmgWI Analytfoq In& 
Work Odor N W r .  9709017 

cim m e :  Kpl8er-HIU oo., LLC. 
OllotpmJoct IO: RIN -7A2445 



Volatile Organics by GCIMS 
Method SW8260 

Sumogate Recovery 

u - LOW than the Reporlho Link 



- Volatile Organlcs by GCMS 
Method SW8260 

Tentatively ldentlfled Compounds 



- Volatile Organics by GC/MS 
Method SW8260 

P. 96 

CASNO Target An- 



SEp 89 '4 09:52w1 PRRRGON RFWLMICS 1-m P. 97 

VOlatlk Organics by GCIMS 
Method SW8260 

Lab Name: PerpgOn Afulytfo6, Inc 
Work Ordrr Numbse 6709017 

Client Nema: m t n  Co, LLC. 



Lnb M u m :  
Work Order Number: 

cliilrl Nun% 

Volatile 

Paragen Analytico, Inc. 

Kalsem Go., LLC. 
8709017 

Organics by GC/MS 
Method 8W8260 

R.polbd an; Monday, 8Wmmber 08,1007 

Surrogate Recovery 



Volatile Organics by GCIMS 
Method SW8260 

Tentatively Identified Compounds 

Retention TIC Analyte Reauk Units TIC 
lime Quallficr 

NONEOmKITEO 
-^_- .-.- --.. . 

Lab firno: 
Work Odor Number: 

Ullont h s :  
CllsntPmJect ID: 

-- 

P q o n  Analyliw, Inc. 
8700017 
K&W-HB GO,, LLC. 
RIN -A2445 

- . . . .  ..- 

Datecdlectsd: 02-88~47 sample ALigwt: 4 m p l e  M8olx: Solid 
Jb Mol6ture: NIA WeEdrsctcdi 0Ssepe-r Final Volume: i o  

Cleanup Method: NONE DateAmlyEld as-Ss0-97 Dllutlon: 66 



L 

P . O  , 

Volatile Organlcs by GCMS 
Method SW8260 

27 5- 



Volatile Organics by GCIMS 
Method SW8260 

Bemple Allqook 4 
nnslvolume: 10 

Dilution: 50 



Volatile Organics by GCIMS 
Method 8W8260 

Surmgate Recovery 



Volatile Organics by GCMS 
Method SW8260 

Tentatively identlfled Compounds 

Lmb Namr: P w o n  Analytics, Inc. 
Work Order Number: 8708017 

Elfont ~ame: Wr.Hitl Ca., LLC. 



Volatile Organics by GCIMS 
Method Sw8260 

Reported on: Monday, BsMember 08,1997 

CABNO Tar$& An- 

650 

63a 



P -  -1 
SEP 09 '97 09:- PfwAGmi f2Nly-YTICs 1NC-m P. 5 

Volatile Organics by GC/MS 
Method 8W8280 

Lab Name: Paragon A m o s ,  Inc 
Work Order Numkn 9709017 

Client Nmo: KabrH1)I Co., LLC. 
clkrrtprvjsct #). RIN P O T W  Ripottmd on: Mondey, September 08.1887 

Samplm Allquat: 4 
RnalVolume: . 10 

Pllutlon: 50 

I 



7 

L 

SEP 09 '97 8 9 : M  w'(RLMICS 1~~ P.6 

Volatile Organics by GC/MS 
Method SW8260 

RepoNd on: Manday. Gsptember 08, iogl 

Surrogate Recovery 



1 

SEP 69 '97 89:59wl myT1Cs 1-m P.7 

Volatile Organics by GCIMS 
Method SW8260 

Tentathely ldenttned Compounds 

Rotentlon TtC Analyte Recult U n b  TIC 
Tlmc QualMer 

NONE D m  t -.-I--- ---. .-... . 

Lab Name: PPrsaon Anolytl~6, Ino. 
Work Ordor Numkc 8708017 

CllrntPmjsct ID: RIN 
Cllsnt Name: WOr-fiill Cv., LLC. 

Rotentlon TtC Analyte Recult U n b  TIC 
Tlmc QualMer 

NONE D m  t -.-I--- ---. .-... . 



P. 12 
r. as 

SEP-24-97 WED 10: 59 BLDG 881 ROOtl 212 FAX NO. 303 966 3400 
SaJ z4 'Y7 8 8 8 -  

Volatlla Organics by GCMS 
MSatrad 8W60 

'obe 

-2Y3 



SEP-24-97 WED 10:59 BLDG 881 ROOH 212 
SEP 24 '9 ae:= 

FAX NO. 303 966 3400 

Volatile Organim by GCIRIIS 
BRet)ladSW0260 

Po 13 
C. A m  



SEP-24-97 WED 1 1  : 00 BLDG 881 ROOH 212 FAX NO, 303 866 3400 P. 14 
SEP z4 ‘97 88199FIM r. aa 

Sumgab Rewvery 



c 

Volatile Organics by.GC/MS 
Method 8W260 

P. 7 



. .  



!XP 18 '97 81:47PM P.9 

Volatlle Organla by GCIMS 
Method SW8260 

Lab Nmne: Pewon Analytlaa Inc. 
Worlr Order Number; 81091 12 

QM Name: KaloorHD Go, LLC. 
OMWmkotIDr RINWAZ447 

8urroqab Recovery 

. .  

. .  

2 4 8  



SEP 113 '4 81:4opM P. 10 

Volatile Organics by GCIMS 
Method SW8260 



P- 11 . .  . . .  SEP 16 '97 81:48pM 

Volatile Organics by GCIMS 
Method $w82@0 



P. 12 

CASNO 

460.004 
i a a ~ s 7  

2&!74!6d 

Organics by GClMS 
Method SW8880 

8urrogate Anem Result U n k  Spike Peraent Contml 
Amount Rewvety lbnlts 

68RQMOPUIOROBPIBN6 626 uenre 611 1W 74- 154 

DB- 61.8 t@g 50 104 76- 127 

roUwNR.De 0.1 uolkg Bo 100 63-116 

Surrogate Recovery 

. .  . 



SEP-24-97 WED 10: 58 BLDG 881 ROOH 212 FAX NO, 303 966 3400 P, 08 
W 2 4 W  BB1StV4 . P.9 

2 5-d 



P. 09 
re- 

SEP-24-97 WED 10:58 BLDG 881 ROOH 212 FAX NO, 303 866 3400 
6EP 24 '97 8815cic114 

Volatile Organlcs by OCMS 
AllrthodsW8p80 

2 5-3 



P, 10 
raw 

SEP-24-97 WED 10:58 BLDG 881 ROOH 212 FAX NO, 303 966 3400 
S€P 24 '97 m156Rl 

Volatile OrganCcB by OCMS 
MettldsW8pBO 



P, 11 
r. up 

SEP-24-97 WED 10:59 BLDG 881 ROOH 212 FAX NO. 303 966 3400 
GEP 26 '97 m58Cyll 

Volatile Oraanica by GCMS 



SEP-24-97 WED 10: 56 BLDG 881 ROO1 212 
SW 24 '97 8 8 z m  

FAX NO, 303 966 3400 P, 04 
r. # 

Volatile Organicfit by OCll\nS 
Mdmd SW8260 



P# 06 
r.e 

SEP-24-97 WED 10:57 BLDG 881 ROOM 212 FAX NO. 303 966 3400 
SEp24'97 

Volatile Organics by GC/MS 
llsethod&wB280 



SEP-24-97 WED 10:57 BLDG 881 ROOH 
Bp24'97 88:5aw 

. Volatile 

212 FAX NO, 303 966 3400 P, 06 
rri 

J 



VolatPle Organics by GWMS 
Method SW260 

Lab Namer Paregon Anolyllaq he. 
Woh Ordrr Numkr: 9708924 

Client Name; KptoerHm CO., LLC. 
CllentProJeat ID; RIN MA2442 

. I""" rJb714 

TargetAnalyte Result Unltei Reporting Result Reeut 
Umlt Qualifter Footnote 

6 U 

1008141-8 

7 w w  
SDl-704 
121.184 

CH-E I si uan I a l  u I 



Volatile Organics by GCMS 
Method SW8280 

Reported on: Wednesday, September W,9Q 



SEP 83 '97 1 2 : m  lJm%ON mYr1Cs IrKmpORRrn P. 26 

* Volatile Oroanlcs by GCIMS 
Method SW8260 

L& Nur#; Pangon Anatytb, lno. 
Work O W  Number: 9708524 

. Client Name; KOtrerHill Co., LCQ 
CIlsntPmject ID: RIN 087-2 Repotted on: Wedneeday, September 0 3 , l O  

Surrogate Recovery 

Burrogate Anrlyte 



P. 27 

, 
CASNO Target AnalyG Result Unlts Reportlng Result Result 

76-71-8 I DICHWRODYLUOROMEMANE s w  5 U 
74473 
76Q1-4 WOHLORKlE 10 UeR. 10 U 
r m  l ~ ~ m r . m w ~  6 w R  6 U 

Llmlt Qualifier Footnote 

.. - .--__ .-.- *-.-.. 
. .. - .. ..- .- 64 .W.' 5 U 

-.~--" - .  OHWROMEMAHE -.. .--..- 
..... c - .. .--. --.-A 





Volatlle Organics by GCIMS 
Method SW8260 

Lab Name: Paranon Analytlce, InC, 
Work Ordrr Numkr: 9708324 

Client Name: Knloers(uI Ca., LLC. 
CUantprvjwt ID: RIM W7AZ442 

Surrogate Recovery 



Volatile Organics by GC/MS 
Method SW8260 



Volatile Organics by GCMS 
Method SW8260 



Volatile Oraanics by GCIMS 
Method 8W8260 

CASNO 

484404 

186843-7 

2037-26-6 

- 
-. 
- 

Lab Nme: -on Analytito, In& 
Wofk Order Number: 9708324 

C I ~  Kalssm co.. LL.C. 
OtienUIrolect ID: RIN H7-2 

surrogete Analyte Result Unlb 8plke Pemnt Control 
Amount Recovery Umlb 

cBRo)AoFuIoRoBEiwNli 49.6 60 88 86-116 ; 
-a .-. .. .. . -.. *. .. .... .. . . .-. . .- 

86-116 G--,G.. j OIBRQMOFWOROMRHANE 46.4 udl 60 t i l  

-8 49.2 Upn 
so-’-- ea - --- ... .--..- -1 Y_. . .-.--- 

-- 

Surrogate Recovery 



. 

Volatile Organics by GC/MS 
Method SW8260 

Units Reprthg Result I I I Limit I Quallfler 1 Footnote I Target Analyte ICASNO I 



P. 34 

Volatile Organics by GCIMS 
Method SW8260 

Fupottod on: Wednabday, SeptPmber OS, i o  

SMlpla Allquob: 6 
Final Vdume; 5 

Dnutlm: 1 



Volatile Organics by GC/MS 
Method 8W8260 

R.porbrdl on: Wednesday, 8eptsmb.r 03,Io 

Surrogate Recovery 



P. 36 

Volatile Organics by GCIMS 
Method SW8260 

Reported on: Wednosdry, 8rptomber MI 19 

I 



SEP a3 '97 12:- pwIF#xx'( flr4xYTIcs 1-m P.37 

k b  Nma: Pmgm Arrplytleo, Inc. 
work Order Number: 9708324 

Cllent Nsmr: WmWl Co., LLC. 
CllontPmJect ID: WN 8 8 9 W 2  Reported on: Wednesduy, September os, 16 

I 

272 



Volatile OrQanics by GCIMS 
Method 8w8280 

Reported on: Wednesday, Boptombar OS, 19 

Surrogate Recovery 



P. 39 

Volatile Organics by GCIMS 
* Method SW8260 

Lab Nmer Pamaon AnelVtice, Inc. 
Work Order Number: 8708324 

CIbm m e :  Kpioetslltl CO., LLC. 
CllontProkat ID8 RIN WTA2442 



P.40 

Volatile Organics by GCMS 
Method SW8260 

ReporteU on: Wsdnwdpy, September W,Ie  

2 75- 



Lab Name: Pamgon Anrsytlw, Inc. 
Work Order Number; 8708924 

cuem Name W l $ O ~  co., LLG. 
Cl1entPmject ID: RIN WA2442 

CA8NO' Sumgate Analyte Result Unlb Splke Percent Control 
Amount Recovery Urnlle 

85-11s 

1&7- ~ l u o R m m €  46.1 ug 60 a0 86- 116 

88 = 110 2037.266 lnlmNw8 

- 
-- 48oQM C B R O M I # U I O R P B ~ E  Muen 60 87 

51.S u@I 6 0 '  104 

................... ....__.__ . . .  ..... 
.............. L-. 

--.--. d .......... 

Organics by GC/M$ 
Method SW8260 

Surrogate Recovery 



P. e SE? 18 '97 1 8 : m  

VolatPJe Organics by GCIMS 
Mmthod SW8260 

Lab Name: Paragon AMIytiCS. Irw. 
Wo&.Order Number: 0709038 

Client Name: KalserHU CO., L.L.C. 
CllentPmJect ID: fUN Icg7A2448 

124 

277 



Volatile Organics by GC/MS 
Method SW8260 

P. 9 

Lab Name: Paragon Analyliu, he. 
Work Order Number: 8706038 

Client Name: K€IiWr*N CO., LLC. 

CllentPmjeet ICT. RIN #6+7A2446 Reported an: Tuesaay, &Piembar 16,1907 

Sample Matrlx: UquM Oat0 Collected: 03-Sep-W Bample Aliquot: 5 
Lab10 0709038-1 H Moietupe: NIA DatoExhctdd: 06-8epD7 Final Velume 5 

' Cleanup Method: NONE Date Amlyrcd: BSSep-97 Dilution: 1 
Repon ESSio: AS RecWEO Plep Batah: VOB03e 

000025 

278 



Volatile Organics by GC/MS 
Method 8W8260 

P. 10 

Lab Name: Paragon Analytic& In&. , 

Work Order Number: 9709098 
Client Name: Kokrr-HlU Co., L.LC. 

CllentProlect ID: FUN 897A2448 Rapor(rd an: W a y ,  September 16, '1997 
~ ~ _ _  _ .  

Bample MaMx: liquid Date Colleoted; 03.3ep-97 Sample AliqUDL: 6 
% Md6tUW NIA Date Extracted: osBege7 Plnal Volume: 6 

Cleanup Mathod: NONE mts Analyzed: QJSep-97 Dllutton: 1 

L.. ." " k C  , . . . ....IC-* .. I 
&b.lI)::*€t70803M 

Report Eloslr: AS ReceNeD Prep Batch: ~09038 

Surrogate Recovery 

._ . . 

000026 



Volatile Organics by GC/MS 
Method SW8260 

Tentatlvely Identified Compounds 

Lab Name: Parrtgan AnalyUoa, h. 
Work Order Number: 8708038 

Client Name: KeieerHdl Ca., LLC. 
CiieMroIect IO: RIN tWIA2446 

~~ 

u r-y=l . meid I O : ~ O W I ~ ~ R M  Sample Ldirtrlx: liquid Date Collected: 034ep.67 Sample Aliquot; 6 
%J Moisture: NIA D~teEdractud Wep-07 Final Volume: 5 

CIeanup Mathod: NONE Date Analyzed: 09sep.07 Dilution: 1 

... C .e.. .. -I--...-.-.- 
W j D ?  .0709038-1 

Report Bask: AS REceNeD mh: vm~ 

. 

000027 



SEP 18 '97 18:38w1 P. 4 \ .  
\ 

Volatile Organlcs by GC/MS 
Method SW8280 

Lab Name: Paragon Anclrytles, fnc. 
Wark Order Nurnbet: 0 7 0 m 8  

Cllant Name: K e W  Co., U C .  

32 



.. 
P. 5 '. SEP 18 '97 18:39RPl 

Volatile Organics by GCIMS 
Method SW8260 

i 000033 



SOD 18 '97 18:39RM P. 6 

Volatife Organics by GC/MS 
Method SW8260 

Lab Name: Pam~onAnalyties, Inc. 

' 
Work Order Numben 9709038 

Ctlcttt Name: KBtee~Hifl Co., LLC. 

Cllenwrqloct ID: RIN liOIA2446 

Surrogate Recovery 

4 

. .  

000034 



SEP 18 '97 lB:4BW1 P. 7 

Retention 
Time 

Volatile Organics by GCIMS 
Method SW8260 

Tentatively Identified Compounds 

TIC Analyte Result Unlts TIC 
QuaIiflet 

Lab Name: Paragon Anafytles, Ine. 
Work Order Number: 8708038 

Client Name: Kaiser4UI Co.. LLC. 

i NONEOhlhCraO --- 

CllentPmJed ID: RIN #OM2446 Reported on: Tuesday, September 16, 1W 

i -- i 

u_ .. .I I.  . c 

Fie I&lD: f%?G . .. ,e--.- .-. .----. Sample Matrk IiquM Bate Colkoted: 03-Sep-87 Sample Allquat 9 
. &ti ioir h 9 a 3 e - 2  % Moisture: N/A P inal Volume: 5 

1 Ollution: 

. 

000035 



SEP 18 '97 lB:44RM P. 15 

Volatile Organics by GCIMS 
1 

Method SW8260 
Method Blank 

I Result I CASMO I TagetAnalyte 

6 
5 

. . " .  
.- . . .  

la0 . -  - .- 
5 
5 
6 
5 
4 
6 
I 
5 
5 
6 
6 
6 
6 

6 
6 
6 

60 
6 
6 
0 
6 

60" 

.... u :  -*. . 
U 
U 
U 
U 

. --. . _.  . 
.. a 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

..- 
. -  
..... 

.. 

.- 

.. 

. . I  

I 

I 
i 
I 

I 

! 
I 

. I  

! 

I 



SEP 18 '97 18:45FIM 

Volatile Organics by GC/MS 
Method 8wS260 
Mehod Blank 

P. 16 

. , ... - .  

* . i*- U -1.. 1 .  . I 
I 

t 

CASNO Sumgete Anstyb Result Units Spke Percent Control 
Amount Reawery Umk 

60 I 103 . 74-(34 



1 I 

P. 17 SEP 18 '97 18:45w1 

/ 

Volatile Orgernlcs by GCIMS 
Method SW8260 

Tentatively Identified Compounds 

Lab Name: Paragon A~lytitios. In& 
Work Order Number: 9708223 

Client Name: KakieWln Ca., L.L.C. 
ClientPmlect ID: RIN 087A2497 Reponed on: Tuesday, September 16.1887 

I 



Po 02 
c 



AUG25-97 MON 15: 16 BLDG 881 ROOM 212 FAX NO, 303 966 3400 
#K; 25 ' 9 7  02mPll Pixaxmi CrcRcyTICs 1- 

I 8RB1 J 

PI 03 
r.5 



SEP 82 '97 84:1m pflRRGm w'(RLyT1Cs INcowORRTED 

Volatile Oroanics by GC/MS 
Method SW8260 
Meihod Blank 

P.2 

Lab Nam: Pnngon A ~ t y t h s ,  Inc. 
Work Order Numbot. e708320 

Client #me: KabeWlIi Co., LLC. 
Cll.ntProl.at ID: m fCglA2438 Rapoltrd on: Tueeday, GepWmbor 02,1007 



P.3 

Volatile Organics by GC/M$ 
Method SW8260 
Method Blank 

Lab Name: Pamaon Analytica, Inc. 
Work Oder Number? 8708320 

arm Name: Koieer-HiH Ca., LLC. 
OlientPmjaet ID RtN YglA243g Reporled on: Tuwdny, Sopbrnbsr 02,1987 

BsrnpldsAliquot: 6 
FlndVOlmno: 6 

Dllution: 1 

Surrogate Recovery 
I 

$am$at@ Analyta 

~~ 

~ 97 - 1  74.194 

186863-7 WBROMOIWORONIf2"HWE 1 486 u~lkp 60 89 76 - 127 

2037a6-6 TOUIENE.O% 52.8 50 108 83-116 

.--. 480.004 CaROMORUOROBENZENE I 48.5 * I 60 .- - -- 
. -.- - ... . 

I -- 
U = Less than the Reporting Limit 



Volatile Organics by GClMS 
Method SW8260 
Method Blank 



Volatile Organics by GC/MS 
Method SwB260 
Method Blank 

Lab Name: hngon Analytl~8~ Inc. 
Work Order Number: 8708520 

Cllcnt Name: Kaher4UI Co., LLC. 
CllentPmJect ID R1N W7AW9 Rogortod on: Wednesday, September 09,iB 

8anploAnpuot: 6 
FlnalVolumei 6 

Dnutfon: 1 

Surrogate Recovery 

U - Lese than the Reportlng UmR 



82 '97 84:31ffl pFwF#;oN w*wLMIa 1-m 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

P. 24 

Lab Nann?: Paragon Analylca, 11%. 
Work Order Numberr 0708921 

Cllrnt Name: Kpipsr-Hii Co.. LLC. 

Clientproject ID: RIN (197A2440 Roportsd on: Tuasdey, Septembw 02,1997 

SampleMutrW Solid , DasColletted: 0148pQ7 
!bMolstuni NIA DatmExlmcbd; OlSepe7 

Clesnup Method: NONE Dab- OlSeM7 
R.pOftBsal0: NA PmpEatah: ~08320 

Bample Aliquot: 6 
F l d  Volume: 5 

Bllutlon: f 



SEP 02 '97 04:- PlqRmxi RWILMICS 1-TED P. 25 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

bb Name; Paragon Analytice, Inc. 
Work Orchr Number. 9708321 

Clknt Nrrnm; Kaiier+liil b., L.LC. 

ClientProW ID: RIN Y97A2440 

Surrogate Recovery 

U = Less than the Reporting Limit 



SEP 63 '97 12:im plwsiGm w3RLYTIcs IriamPCmTED 

Volatile Organics by GCMS 
Method SW8280 
Method Blank 

P. 12 



I L 5-2 

ET 'd 



Volatile Organics by WIMS 
Method SW8260 
Method Blank 

Lab Namr: Parneon Analytice, Inc. 
Work Ordrr Numbrz: 9708323 

Cllmt Namr: KalSerMl Co., LLC. 
UllentPmiect ID: RIN BglA2441 Reported on: Wsdnesdey, September 0 3 , l O  

SampleAliquot: 5 
Flnil Volume: 6 

Dllutlon: 1 

mRACHLOROETHENE 



SEP 83 '97 12:47pM pAw#;oN WSALMICS 1Ncow>ow7TED 

Volatile Organics by GCIMS 
. Method $VU8260 

Method Blank 

P. 57 

Lab Name: Paragon AnalytlcJJ, Inc 
Work Order Numbar: 0708323 

Oliont Name: Kaisnr-ttill Ca., LL.C. 
cII.ntP~rtt I D  RIN mA2441 

Sample Matrix: SOW Dm Collected: 01Sep.07 
%MaWN: NIA OxtmExhCtbd: 01-8ege7 

Cleanup Method: NONE DateAndnsd: 01sep97 

BampleAllquot: 5 
FlnslVolumm: 6 

Dilution: 1 

I(OW0-7 I CHLOROBENZENE I S I  UEW I S I  U I 

Surrogate Recovery 

U = Less than the Reporting Umit 



P.73 

Volatile Organics by GC/MS 
Method SW8260 
Method Blank 

* Lab Nome: Pangon Analytics, Infi 

Went Name! Kpiaer+l.Hfll CO., LLC. 
Work Order Numbon 9708323 

GGentProlett #): RIN W 7 W 1  Reported on: Wednesday, Gcptember 03, I8 

BsmpleAllqwt: 6 
FlnelVolume: 6 

Dllutlon: 1 



Volatile Organics by GC/MS 
Method SW8260 
Method Blank 

10840-7 
woaa 
100414 
1-W 

Lab Name: Pernoon Analytlca, Ine. 
Work Order Numben 8708323 

Client Name: KaW+Ull CO., L.LC. 
CllmntProlrcc lo: RIN w87A2441 

- ... 
CIUOROBEMENE 6 UOn 6 U 
l . l , l & m L O R O M  5 urrn 5 U 
EMYLBENWlE 5 u g R  6 U 

- 
TOTALXYUNES 6 wh 5 U 

Reported on: Wednesday, Soptamber 0 3 , ~  

v -  

CASNO Surrogate Analyte Result Unite Spike Percent Control 
Amount Recovery Llmlts 

48040-4 4-BRQMOFLUOROBENZENE 49.1 ugn 50 08 85-115 

SamplsMatrlrc Quid Date Collrctru MSep47 
KMolmtum NIA oats Extracted: OZ-Scp-97 

Cleanup Method: NONE Dptr Antlyrrd: OZ-Sep-97 

2037-26-6 

BampleAnquot: 5 
. RnalVolms: I 

Dilution: I 

TOLUENE-DO 51.7 ug4 60 103 66-110 I 

1874141 I 1,2,%TRICHLOROEENENt! I .  5 1  uon I 6 1  u u  

Surrogate Recovery 



Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

Lab Nmr: Pumgarr Anrlytlas, lnb 
Work Order Number; 87OB3U 

Cllent Name: KaloerHUl Ca., LL0. 

SamplsAllquot: 5 
F l l r p l V ~ l ~ :  ti 

DlluUon: 1 
Reportmels: NA Prep Eatoh: ~08324 

-...-- ..... 



SEP 83 '97 12:25PM PmfGoN W'WLYTICS 1-m 

Volatile Organics by GCMS 
Method SW8260 
Method Blank 

P. 23 

Lab Nme: Peregon Analytieo, Inc. 
Work Order Number. Q7as3u 

miont Neme: Kalwrsnn CO., LLC. 
Cbntprolsct ID: RIN 197A2442 hponrd on: Wednesday, September 03, I Q 

Surrogate Recovery 

U = Le88 than the Reporting Llmlt 

303 



P. 45 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

Rsportwl on: Wedneedfay, GcpbnWr W,l9 

ampl.lymbc sow Dptecoueckd: a24ep-w 
9bMoistun: WA . D a m G t P d :  (nsep-97 

CleSnupMrthod: NONE DateAnalyredi OZ-SspgT 
Repor twi :  NA PtupBatch: ~ 0 8 3 2 4  

8ampleAliqwt; 6 
FlnrlValunw: 6 

Dilutlon: 1 



SEP 63 ‘97 1z:4BpM - W‘WLYTICS 1-TED P. 46 

Volatile Organla by GCMS 
Method SW8260 
Method Blank 

8ampleAllquot; 6 
RnllVdurrm: 6 

Dilution: t 

6 U 
6 U 
6 U 
6 U 
6 U 
6 u ~. 
6 U 
6 U 
fi U 
6 U 
6 U 

- Y  

. --. 

CI..‘ 

“e--. - .... - .... 
.^ .-.--..-- .- ... 
----I- .... ̂ ... .......... 
---. ........... ----. 

Surrogate Recovery 

U = Less than the Reporting Limit 



SEP 89 '97 08:58wl p(qwGmi IWALYTICS INcoRpoRFlTED 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

P.21 

Lnb Nom.: Pamgon Andytloo, In& 
Work Order Numbmr: 9708002 

CIlent N m :  K&?&Hill Co., LLC. 
cikntpa.ct ID: RINO ~ 1 7 ~ 2 4 4 3  . Reported an: Mandey. September OB, 1997 

R.pOrtBrslm: NA Pmp Batch: ~08.324 

ample Aliquot 6 
Fiwlvolums: 5 

Dilution: 1 



SEp 09 '4 @8:5gfw PRRFlGoN W'(FILM1CS INcoRFumTED 

Volatile Organics by GCIMS 
Method SW8280 
Method Blank 

P.22 

Surrogate Recovery 

I Result I Units I Spike I Percent 1 Control 1 1 CASNO I SurrogateAnalyte 



P.23 

Retention TIC Analyte Result Units nc 
lime Qualifier 

NONE O m c M  -. - 

Volatile Organics by GCIMS 
Method SW8260 

Tentathely Identiried Compound8 

Lpb N u m :  Fangon Analytlco, he. 
work order Number. DTogDm 

Clhnt Name: Knlrers1UI b.. LLC. 
CllcntPmject ID: RIM 97A2443 Reported 011: Monday, September 08,1887 

, 



s ~ p  89 '9 pRRFK;oN FIF(RLYT1CS INURPCRRTED 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

P. 32 

Rapisttad on: Monday, September 08,1997 



SEp @g '37 m:mm pFIIIF#;oN M Y T I C S  1-TOD 

Volatile Organics by GCIMS 
Method 8W8260 
Method Blank 

P. 33 

Lab Name! P m o n  Anr)yucs, tnc. 
Work Order Numbw: O m w o l  

Cllent Name: Kabsr-HJII &. LLC. 
CII.rdPrUiadlD RIWe7A2443 Reported on: Monday, Ssptembsr 08.1897 

Sunpbdllquof 5 
RnalVdumm: 6 

Ollution: i 

U = Less  than the Reporting Limit 



Volatile Organics by GCIMS 
Method SwS260 

Tentatively Identified Compound8 

Retention 
Time 

RepaW an: Monday. September 08,1887 

TIC Analyte Result Units; TIC 
Qualifier 

i NONE DmCTEO - .- - ..----" - ._. 1 



SEp 89 '97 09:iswl PRRfGGN RNRLYTICS 1-m 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

P. 49 

hb Name: Paragon Amlytito, Int. 

Work Order Numben 67oBM3 
C l M  Name: WiPorWU Co.. LLC. 

ClientPmJoot ID: RIM 97A2444 & p o r n  on: Monday, September 06.1607 

8ample Aliquot: S 
FinalVdumm: I 

Dilution; I 



SEp 09 '97 09:19wI PfRRGON Qt'tXYTICS 1tiCCWUWTE.D 

Volatile Organics by GCIMS 
Method SW260 

Method Blank 

P.50 

ReportBook: NA 

Surrogate Recovery 



L.b Namo: d g o n  Ant 

Volatile Organics by GCIRIIS 
Method SW8280 

Tentatively Idendfled Compounds 

mu, hc. 

Reported on: Monday, Semmber 08. ism 

I 



s ~ p  69 '97 69:- PQRRGON FwFlLMICS INCORWRFITED P. 56 

Volatile Organics by GClMS 
Method 8W8260 
Method Blank 

Reporled on: Mbndsy, SsptunberoB, 1997 

Reponwr: NA PmpEatah: mol7 



s ~ p  69 '97 09:24w1 PQRfGW RF(RLyTICS INCORPOfmm P. 57 

Volatile Organics by GCMS 
Method SW8260 
Method Blank 

Lab Nema: -M AnnJytlca, Inc 
Work Order N m k  WOW03 

SurrogateAnalyts I Reeutt I U n h  I Spike I Percent 1 Controt 1 

U = Less han the Reporting Urnit 



Volatile Otganlcs by GCIMS 
Method SW8260 

Tentatlvely Identlfled Compounds 

P.58 

Reported on: Monday, septwnbero8,i987 

TIC Anafyte 



s ~ p  69 '97 89:- IWWGON w'1RLMICS INcoRpoRAm 

Volatile Organics by GC/MS 
Method SW8260 
Method Blank 

P.69 

Lob N m :  Patagon ANlytle,  Ino. 

WOIlcOrderNurnkr: 8703017 
Wknt N-: KabW-HAl e., LLC. 

OlientProlect ID RIN I#)7AU45 R4-d on: Monday, September 08,1987 

RaiortBeOio: N4 P n p k :  Voeoli 



SEP 69 '97 89:33wI PmflGoN W'WLMICS 1-TED 

Volatile Organics by GCIMS 
Method SWSZSO 
Method Blank 

P.70 

Lnb Name! hmgon Analytice, Inc. 
WoA Order Number: 8708017 

CUont Nme: Kals&lIII Co.. LLC. 

CllenWProjoct ID: RIN 887A2445 Reported on: Monday, September 08,1997 
*r 

SamplsAllqwk 5 
flndVofumo: 5 

Dilution: 1 

Surrooate Recovery 



P.71 

Reention 
.Tbne 

--- 

Volatile Organics by GCIMS 
Method SW8260 

Tentatjvely ldentlfled Compounds 

TIC Analyte Result UnlQ TIC 
Qualifier 

U0NEOETK;W -.-_ 

Lnb Namo: Pnrppan Anatytla, Inc. 
Work OIQr Numbm 9700017 

Cllent Numa: KploorH~ b., LLC. 

CllemPmJact tD: RIN lc87A2445 

. 21.. -.-"I 



SRJ ie '97 a i : 4 m  

Volatile Orsantcs by GC/NIS 
Method SW8260 
Method Blank 

Lab Namer ppraeon Analydioe, Ina 
WorkOrQrNumben 8100112 

a m  ~wwr :  w w i a  GO., LLC. 
QlenrPrclleoO ID: RIN mA2447 Reported on: Thursday. &F&II!& 18,lQW 



SEP ia '4 ai:apM 

Volatile Organics by GCIMS 
Method SW8260 
Method Blank 

P. 3 

OatPOdkcted: 17Sep47 BampleAllquot; B 
mexlrroted - 17- RnalVolumer 5 
batsAnatyzed: 17- Dlluttan: I 

PmpBapeh: m 1 2  

~ ~~ 

Surrogate Recovery 

U = Lme, than the Reporting Limit 



APPENDIX C 

TCLP-METALS ANALYTICAL RESULTS 



Pre-Remedial lnves 
IHSSs 170.174A, 

DRUM CHARACTERIZATION SAMPLE SUMMARY 

Note: * = duplicate sample, 
VOA analyses were evaluated in respect to F0.29 and TCLP metals analyses were evaluated manually against Table 6-1 (F0.29) 

BH sample units are uglKg BP sample units are in ug/L 

311 1/98 

3 6- 
Page 1 

;tigation of 
and 174B 



! 

8 
a; 

3 
F 
Q 

DISPOSITION OF SOIL AND 
SEDIMENT INVESTIGATION- . DERIVED MATERIALS 

Y 

TCLP REGULATORY LEV~ELS AND '=RISK-BASED CONCENTRATIONS 

TCLP CONSTITUENTS OF CONCERN MAXIMUM CONTAMINATION LEVELS 

5/12/94 

CHEMTCAL oc 

4-H46-ENV-OPS-FO.29 
REVISION 0 
PAGE50OF 67 

REGULATORYLEVEL 



-r 
OCT-20-97 HON 14:OO RAD ENGINEERING BLDC 690 FAX NO, 303 966 3389 

a .pl 

P, 20 

U . S .  EPA - CLP ... .. _-. ,. ... . .: 

1 EPA SAMPLE NO. 6 
I 

.+a . MORGANIC ANALYSES DATA SHEET 
I --- 

I 197A2438-003.005 
L a b  Name: GENEEZAL-ENGlXEl3RING-WS- 
Lab Code: , 

Matrix (soil/water) : WATER 
Level (low/med): Low- D a t e  Fteceived: 08/28/97 

Contract: KHC000497- . 
SAS No.: - SDG No.: 97A2438 Case No. : 

L a b  S a m l e  ID: 9708579-01 

% Solids: -0.0 

. .. 
I 

Concentration Units (ug/L or mg/kg d r y  w e i g h t )  : W/L- 

CAS No. - 
7429-90-5 
7440-36-0 
74 40-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7 44 0-47 -3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1- 
7439-95--4 
7439-96-5- 
7440-02-0- 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7 44 0 -62-2 
7440-66-6 
7 440-31-5 
7440-61-1 
7440-24-6- 
7 4 3 9 - 93 -2- 
7439-97-6- 

Color Before: - 
Color A f t e r :  

Comments : 

- 
Clarity Before: ____- 
Clarity A f t e r  : 

'exture : 
Lzrtifacts:. _-_.._ 

3 2  8 



P. 21 
1 

OCT-20-97 ION 14:OO RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 
1 'B 

BPI  7 0 0 1  Rlv\ 

L a b  Name : GEQIEXAL-ENGINEEFUNGJABS- Contract: IMC000497, 

' U.S. EPA - CLP 

97~2438-006.010 

Color Before: 
Color A f t e r :  

Comments: 

-.---_-- 
CAS No. 
----- 
7429-90-5 
7640-36-0 
7440-38-2 
7440-39-3 
7 4 40 -41-7 
7440-43 -9 
7440-70-2 
74 4 0-87-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7 43 9-96-5 
7440-02-0 
7440-09-7 

7440-22-4 
7440-23-5 
7440-28-0 

7440-66-6 
7440-31-5 
7440-63.-1 
7 440-2 4-6, 
7 4 3 9 - 9 3 -2- 
7 4 3 9 - 9 7 - 6, 

7.1 a 2 - 4 9 -2 

7 440-62-2 

- 
-_I_---.- 

--.-- 
c---- 

-. 
--_c_ 

- 

,732 
2.0 
6.3 

----295 
3.2 

- - 2 . 2  
34000 

-.-85.1 
55.4 

...- 
Concentration C Q 

- - 
B 
B 
- 
L 

B - 
c 

- - 
-133 - 

33200 - 
7350 - 897 

A40 
4000 
3.7 

0.60 
1390000 

I 2 . 4  
18 6 
141 
2 . 4  
9.0 
19 a 
2.0 
J . 0  

CJarity Before: 
C l a r i t y  A f t e r :  

. .  

Texture : 
Artifacts: 

PORM I: - IN ILM02.1 
I 2 



I 

B 

7 42 9-9 0-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43 -9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
r440-22-4 
'440-23-5 
'440-28-0 
'440-62-2 
'440-66-6 
440-31-5 
440-61-1 
4 4 0 -2 4 - 6- 
439-93-2- 

743 9 -97 -6- 

8 

U . S .  EPA - CLP 

- - 
Aluminum- 587 - p- 
Antimony- 2 . 2  B p- 
Arsenic- 3.8 B p- 
Barium- 539 - p- 
Beryllium 3 . 7  - p- 

Calcium- 41200 - p- 

Cobalt- 58.6  - p- 

Magnesium 8580 - p- 

Nickel- 118 - p- 

p- Cadmium- 0.47  B 

Chromium- 9 8 . 1  - -E- P- 

Copper- 42.0 - -E- P, 
Iron 32700 --E,, P- 
Lead 

Manganese 712 - 
4 . 8  B p- 

p- 

*. ... EPA SAMPLE NO. ,j-- -$ 1 
INORGANIC ANALYSES DA2A SHEET 

* 
. , I  

'W 8 I I 

Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

I97A2437-006.010 
Lab Name : GENERAL-ENGINEERING-LABS- 

Lab Code: Case No. : SAS NO. : SDG No.: 97A243 Matrix (soil/water) : WATER Lab Sample I D :  9708500-02 
Level (low/med) : LOW- Date Received: 08 /26 /97  

Contract: KHC000497- 

% Solids: -0.0 

3170 B -E- P- 
2 . 9  B p- . 2.2 B p- 

1400000 - p- 
3 .4 .B  , p- 

0 .96  B p- 
3 0 . 3  - p- 

3 . 6  B p- 

277 - p- 
5 . 9  B p- 

p- 9 . 0  u 

1.0 u AV 

I 

Color Before: 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Color After: 

Comments: 
. .  

Clarity Before: 
Clarity After: 

, 

Texture: 
Artifacts: 



..$ c 

7440-43-9 Ca&um- 
7440-70-2 Calcium- 

7440-48-4 Cobalt- 
7440-50-8 Copper- 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 Magnesiun 
7439-96-5 Manganese 
7440-02-0 Nickel- 
7440-09-7 Potassiurr 
7782-49-2 Selenium- 
7440-22-4 Silver- 
7440-23-5 Sodium- 
74 4-0 -2 8 -0 Thallium- 
7 4 4 0 -62 -2 Vanadium- 
7440-66-6 Zinc 
7440-31-5 Tin 
7440-61-1 Uranium- 
7440-24-6- Strontium 
743 9 -93 -2- Lithium- 
7439-97-6- Mercury- 

7440-47-3 Chrofium- 

U.S. EPA - CLP 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Bervlliu 

EPA SAMPLE NO 1 
INORGANIC ANALYSESDATA SHEET li 

I I 
I97A2437-003.005 

Lab Name: GENERAL-ENGINEERING-LABS_ Contract: KHC000497- 

 ab Code: Case No. : SAS N o .  : SDG N O . :  97A243 Matrix (soil/water) : WATER Lab Sample I D :  9708500-01 

Level (low/med) : LOW- Date Received: 0 8 / 2 6 / 9 7  
% Solids: - 0.0 

il 
Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Concentration I CAS N o .  I 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

39  
2 .  
2 .  
52. 
2 . (  
1.: 

3410( 
30.: 
45 . t  
16.4 
610( 

395 
667C 
181C 
49.E 
334c 

4.6 
0.60 

1460000 
4 . 8  

0 .40  
50 .4  

2 . 0  
9 . 0  
2 1 1  
4 . 9  
1.0 

, 

Color Before: Clarity Before: Texture : 
Color After: Clarity After: Artifacts: 

3ments : 

37 



. .- 

Lab Name : OENERAL_ENGWERINGJJ4E3S- Contract: KHCOOOQS*7- 
97-839-004.007 

-- 

. .  _ .  

Concentration 
---- 
CAS No. 
_I_ 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
74 40-41-7 
7440-43-9 
744 0-70-2 
7440-47-3 
7440-48-4 

7439-89-6 
7439-92-1 
7439-95-4 
7 43 9-9 6-5 
7440-02-0 
7 Q4 0 -09 -7 

7840-22-4 
7440-23-5 
7440-28-0 
-7440-62-2 

74 4 0 -3 1-5 
7440-61-1 
7440-24-6, 
7439-93-2- 
7 43 9 - 97 - 6, 

7440-50-8 

7782-49-a 

7440- 66i6 

- u p -  - 

-- 
P 

. Color Before: - 
Color A f t e r :  

Comments : 

i Units (ug/L or mg/kg weig1 . t )  : UG/L- 

Analyte I Concentration c I I Q  I w  - -.-.- - 
Alumin- - 785  - 
Ant-- J . % U  
Arsenic, 4 . 2  B 
Barium- 452 - 
Beryllium 2 . 5  - 
Cadmiuq 0 . 4 1  B 
Calci- _ _  44000 - 
ChrOmiURl- -38.4 - 
Cobalt- 40.1 B 
COPgeL- 26.3 - 
Iron 13500 - 
teat- 4.3 B 
KagZleSiUUl 8720 - 
Wnqanese . 430 - 
Nickel,, - -43.8 - 
Potassium 2890 B 
G e l a i m  2.3 U 
Silver-- . 0 . 6 0  U 
S d C  1320000 - 
Thallium- 3.1 B 
V & a d i u a  . 0.69 B 
zbc-- I 66.9 - 
T h -  1.6 B 
Urani-  9 . 0  u 
Strontium 251 - 
L i t h i m -  3 . 8  B 
Mercury- 1.0 u 

. 

Clari ty  Before : ______ Texture: -. w 

C l a r i t y  After: Artifacts: 

-- - . I- i - 
FORM r - IN ILMO2 - 1 

17 
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P, 19 OCT-20-97 HON 14:OO RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 
P 'p . 0 p \ 7 0 0 b K w  

U.S. EPA - CLP 

L a b  Name: G E N E R A L - E N G I N B ~ I N G - ~ S -  Contract:  KHC00049'i- 

1 EPA SAMPLE NO. 
0 0 INORGANIC ANALYSESSATA WET .--A 1 

97~2439-008.016 
--- 

---c 

Analyte 

Alumin- 
- t h n y _  
Areenic- 

Beryl1 i w  
Cadmi= 
calciwcq_ 
QlrOmi \np ,  
C O b a l L  
Copper- --- 
M a g _ _  
Magnesium 
Manganese 
Nickel- 
Potassium 
Seleni- 
Silver- 
s a -  
Thalli- 
v - a q .  
Z h C  

uranium-  
Strontium 
tJithiunl_ 
Mercury- 

-- 

.._ 
--_I_ ----- 
--- 

8 

Concentra t ior 

54 6 
.--J. a - .___ 5.4 

441 
2.5 

0.60 
56500 
20.3 
31.7 
11.5 
3650 
49.0 

- 11600 
---, 224 

14.9 
.. 1850 

3 .0  
---1.5 
2380000 

---. - 2 . 4  
- -3 .4  
-60.3 

---4.2 
-9.0 

3 17 
3.2 

. 1 .0  

-...-. 

-- 
- 

- 
cris No. -- 
7429-90-5 
7440-3 6-0 
7440-38-2 
7440-39-3 
7440-41-7 
7 4  40-43 -9 
7440-70-2 
744 0-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
743 9-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23 -5 
7440-28-0 
7440-62-2- 
7 44 0-L66- 6 -- 
7440-31-5 
7440-61-1 
7440-24-6- 
7 43 9 - 93 -2- 
7 43 9 -97- 6- 
-. 
-- 

-- 

Color B e f o r e :  
C o l o r  Aftor: . ..___ Clarity B e f o r e :  

Clarity After : 
Texture : 
Artifacts: 

Comments : 

3 33 

-- 
e -  - --- 

PO& I - IN ILM02.1 
18 



P, 16 
W 

ET-20-97 HON 13:58 RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 
3 9 

L a b  Name i G ~ G I N E s R I X C I - . W S -  Contract: : KHC00049'~- 

4 
* 

97A2440-003.007 
__ 

' gPP77007f?nZ 
U.S. EPA - CLP 

.c:p ._ 1 EPA SAMPLE NO. I . :*: .. 

I *  I 
zJ) INOR%ANIC ANALYSES DATA SHZETa 

Color Before: 
Color  After: 

c o m a t s ;  

Conc Bntra tior --- 
CAS No. --- 
7429-90-5 
7440-36-0 
7540-38-2 
7 4 4 0-3 9 -3 
75 4 0-4 1-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 

7439-92-1 
743 9-95-6 
743 9-96-5 
7440-03-0 
7440-09-7 
7782-49-2 
7 4 4 0 -22 -4 
7 4 4 0-2 3 -5 
7460-28-0 
74 40-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7U40-24-6- 
7 43 9- 93-2, 
7 4 3 9-9 7 - 6- 

7439-89-6 

- -. 
L 

-.- - 

U d t s  (Ug/L or -/kg d r y  weigh:): UG/L- 

Concentration 

398 
1 . 8  
4 .6  
43 5 

0 . 5 2  
41600 

--- 80 - 2  
64.2 
1 4 . 4  
8830 
1.2 

L . 6  

-- 8220 
a61 

32.3 
203 0 
2 - 3  

0.78 
132000 a 

2.4 

-55 26 
:1 l4 

--9 - c 
244 

- 3  * 5  
1 . c  

' * l-1:. 5 -. 
- r  

clarity Before: - 
Clarity A f t e r :  

... . , .  

Texture: 
Artifacts: - 



ET-20-97 i'fON 13:59 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 PI 17 
a T 

1 EPA SAMPLE NO. * - 0 n I N O R G A N I C W Y S E S  DATA SHEET 

97A2&l0-005.010 
Cab Name: G I W E R A L B G ~ I N G - L A B S -  Contract: RHCOOO49 7- 
L a b  Code: Case No. : SAS No. : _ _  
Matrix (soil/water) : k"ER Lab Sanple ID: 9708585-02 
Level ( l o w / d )  : LOW- DaCe Rmeived : 

SDG NO.: 97A2440 

% Solids: -0.0 

Concentration Units (ug/L or nagjkg dry weigh::): UG/L- 

I 

Color  Before: 
Color A f t e r :  

Comments : 

-----e 

2As No. 
-. - 
7429-90-5 
7440-36-0 
7440 -3 8-2 
7440 -3 9-3 
7440-41-7 
7440-43-9. 
7 440 -7 0-2 
7440-47-3 
7480-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
743 9-96-5 
7440-02-0 
7 4 4 0 -09 -7 
7782 -49-2 
7440-22-4 
7 46 0-23 -5 
7440-28-0 
74 4 0 -62-2 
7440-6676 
7440-31-5 
7440-61-1 
7440-24-6, 
7 43 9- 93 -2- 
7 43 9 -97 -6, 
-I__- 

--- --- - - 

Alumin-. ,349 
Antimony 2.7 €3 
-8&C- 3 . 3  B 
B a r i c  ,491 - 
seryllium 2.8  - 
Cadmiurq_ 2 . 8  B 
Calci- 41100 - 
C h t o m i U x L  68.0  - 
Cobalt- 68 .0  - 
coI?Ber- -.--- 6 . 9  B 
Iroq 4760 - 

6 . 8  B 
Kagnesium 9510 - 
Manganese 788 - 
Nicke 1- 24.0 B 
Potasaium 3200 B 
Geleniutq_ 5.4 B 
Silver- -1.0 B 

,1390000 - 
Thalli- 4.0  B 
Vanadi- __ 0.40 U 
zinc 61.0 - 
pig_---- __I - 1.6 B 
WrEULi= 9 . 0  0 
Strontium 263 - 
Li t h i w  3.5 B 
Mercury-- ___ - 1.0 U 

clarity Before: 
Clarity A f t e r :  I 

, 

Texture: 
Artifacts: 

.. . 
-_----.-_I-.- 

18 FORM I - IN ILM02 :1 



OCT-20-97 HON 13:58 RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 z 9 9 

Lab  N a m e :  G E N E z a L - m G m W - W S -  Contract: XHC000497, 

U.S. EPA - CLIP 

9 r / ~ 4 4 1 - 0 0 5  -007 
-- 

P. 15 

I 

Color Before: 
Color A f t e r :  

-. 

CAS No. 
- 
7829-90-5 
7440-36-0 
7 44 0-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7 4 5 0 -47 -3 
7440-48-4 
7440-50-8 
7439-89-6 
7539-92-3. 

7839-96-5 
7 440-02-0 
7440-09-7 

7440-22-4 
7460-23-5. 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6, 
7 4 3 9 -93 -2, 
7 Q 3 9 - 97 - 6, 

7839-95-4: 

7.182-49-2 - 

L -. 

.- 

Comments : 

concentration c Q I t  
347 1-1:- 

C l a r i t y  Before : 
C l a r i t y  A f t e x :  

Texture : 
wtifacts : 



OCT-20-97 HON 13: 58 RAD ENGINEERING BLDG 690 * 9 

FAX NO, 303 966 3389 

Lab  : Q-JNGINEERDJG-IABS- Contract: KHC000497- 

. 
97A2442-005.009 
-. 

I 

U.S. EPA - CLP 

P, 10 
.\ 

EPA SAMPLE NO. 1 
D 

INORGASJIC ANqLYSEs DATA SHEET -- 

I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7 44 0-4 7-3 
7440-48-6 
7440-50-8 
7439-89-6 
7439-92-1 
743 9-9 5 -4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
1480-66-6 
7440 -3 1-5 
7 4 4 0-61-1 
7 4 4 0 -2 4- 6, 
'439-93-2- 
'43 9 - 97 - 6, 

-.--- 

-- - -- 
L 

- 
-.- 

Color Before: - 
Coments : 
Color  A f t e r :  -- 

3 3 3 / r  

Iron ,_ 593.0 
L@acC,-, - 8.4 
Magnesium 6790 
Manganese -3610 
Nickel- 48.7 
Po taesium 2780 
Seleni- r__l ,4.3 
Silver- 0.97 

T h a l l i t q  .4 .4  
sodilxll-- -13 6 00 00 

V a n a C l i m  0 . 4 1  

T i n  1.3 

Strontium 6 .  .,195 

Z i n C i  ___ ->5 0 7 

U E E U l f L  . 9 .0  

Llthi.llm- - 5 . 6  
b r c r -  -1.0 

------ - - 

---- --.L__-- 

Clarity Before : 
Clari ty  A f t e r :  

Texture : 
Artifacts: 

__- 
FORM I - IN ILlM02 1 

17 



OCT-20-97 HON 13:56 RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 P, 1 1  
t 

Lab  Name : GENEFUlL-ENGINEERING-LAl3S.- Contract : KHCOO 04 97- -_ 

I 

Concentration Units (ug/L or mg/kg weight) : UG/L- 

I 

_ .  . .  
. . A. 

C o l o r  Before: 

-. 

% No. 
-- 
7 429-90-5 
7440-36-0 
7440-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
1480-70-2 
7 44 0 -47-3 

7440-50-8 
1439-89-6 
7 43 9 -92 -1 
143 9-95-4 
7439-96-5 
744 0-02-0 
7440-09-7 
17 02 -49-2. 
7 44 0 -22-4 
1440-23-5 
7440-28-0 
7440162-2. 
7440-’66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
743 9-93-2- 
7 43 9 - 97 - 6, 

7 ~ 0 - 4 a - t 1  

----- 
Color A f t e r :  

Comments : 

Analyte 

Alumin- 
Anthony- 
A t S e n i C -  
B a r i c  
Beryllium 
Cadmi- 
Calci- 
clvomillm- 
cobalt- 
Cogper- 
Iron-, 
Lea& 
Magnesium 
E€anganese 
Nic ke 1,- 
Potassiwn 
Salerlilq- 
Silver- 
-% 
Th&ll;liUtfL 
Vanadi- 
zinc 

UranitlmL, 
Stxontiw 
Li thiuq- 
Mercury- 

- 

Concenttat ion 

-1.8 
2.5 

~ 

309 
3.5 

0.50 
36900 - 13 1 

146 
- * 2 3 4  

20900 
4.9 

- 8010 
4 8 1  

-60.6 
2190 - -. - 3 .3  
1.7 

1390000 
2.4  

0.70 
1400 
3.2 
9 . 0  
23 1 
5.1 
1.0 

--.- 

Clarity Before: 
C l a r i t y  A f  tez : 

. 

Texture : 
A r t  if ac ts : 

.-- ’_ -.-- . . - - I 

..- 
--e-.-. .- 

--.- s 1LM02.; 
4. 

FORM I - IN 



P, 14 OCT-20-97 HON 13: 57 RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 
7 v 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
QORGANIC ANAlrYSESSDATA SHEET I 

I I R 4 

I97A2442-013.018 
Lab Name: GENERALLENGINEEX~XNG-LABS- Contract: KHCO0049'i- __ 
Lab Code: __ case NO, : SAS NO. : *.. SDG NO. : 9 7 a E  
Matrix (soil/water) : WATW Lab Sanple ID: 9708584-05 
Level (low/med) : ' Low- D a t e  Received: 08/27/97 
% soli&: -0.0 

9 

Concentration Units (ug/L or -/kg dry weight): WG/L- 

---____c 

'7429-90-5 
7440-36-0 
7440-3 8-2 
7440-39-3 
7440-41-7 
7 440-43 -9 
744 0 -7 0 -2 
7440 -47 -3 
7440-48-4 
7440-50-8 
7 439-89-6 
7439-92-1 
7439-95-4 
7 439-96-5 
7440-02-0 
7440-09-7 
7 7 82-49 -2 
7440-22-4 
7440-23-5 
7440-28-0 
7 440-62 -2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
7439-93-2- 
7439-97-6- 
b 

--..__- 
--- -- 

Color B e f o r e :  
C o l o r  A f t e r :  _- 
Comments : 

??,9 

Aluminuxn: 411 
ktjmony- 1.1 
Azsenic- 4 .! 

B e r y l l i u m  4 .: 
39t 

-dmrcual_ 0.61 
C a l c i c  __ 3460( 
C b r O m i r n  28.; 
C o b a l t  16C 
comar__ 38. t  

1130C Iron . , - 
Lead 8 . €  
Magnesium'. .-,718C 
Manganese 292C 
N i c k e L  96.3 
Potassium 260C 
Selenim- . 2.3 
Silver- 0.61 

. 

13 2 oooa 
mllim __I_u~ 7.9 
Vanadiuq- 0 ~ 4 0  
zinc -49.6 
r L  1.4 

5 tront ium 224 
Jranium- 9 . 0  

Lithi- "-5 - 7 
klercury- 1.0 -- 

----I. # 

-- 
--___. 

t 

Clarity Before: 
Clari ty  After : 

Texture : 
Artifacts: 

A 



RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 
(* 

OCT-20-97 HON 13:54 
W 

* . 
W,S. EPA - CLP 

P. 07 
v 

e:.. . .-.. 2. 
I _  . .. .. _ .  -. y EPA SAMPLE NO. 1 

S N O 5 W I C  ANALYSES DATA SHEEB L 

63 I I 

I 197~2443-003.004 

Lab Code: Case No. : SAS No. : SDG NO.: 97A2443 
Matrix (soil/water) : MATER Lab Sample ID: 9709048-01 

L a b  Name : GfmE-ms&~;S- Contract:. KHC000497- 

Date Received: 09/03/97 Level (low/med) : Low- 
% Solids: -0.0 

Concentration Units (ug/L or W/kg dry weight): UC/L- - -. 
CiS No. 
--__1_-.. 

7429-90-5 
7440-36-0 
7840-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
74 40 -7 0 -2 

7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7 4 4 0-2 8-0 
7440-62-2 

7439-98-7 
7440-31-5 
7440-61-1- 
7440-24-6- 
7439-93-2- 
7439-97-6- 

7440-47-3 

7440-66-6 

Color Before: ___ 
Color A f t e r :  . 

Comments : 

I-- 

Analyts Concentration 

AlumjnuIn 460 
Antimony- 1.8 
Arsenic, 3.0 
B a r i c ,  - 451 
B e r y l l h n  -- 3.0 

0 -30 

-omium, - 25.0 
cobalt- 88.0 
copger,_ -38.3 
Ir0q 9260 - 24.0 

6480 
teatc,,, 
Hagaesiun 
Manganese J030 
N i c k e L  .46.4 
Potassium 2980 
Seleniuq- 6 . 8  

M L  1450000 
Thalfillm- - .  -3 .8 
vatpaaurq, 0164 
zinc - 36.2 
rnlybdfxlu - 0.80 
T L - "  3.8 
m=iUnl---9.0 
Strontium 203 
Li thiulp 1.0 
Merctury_ 1.0 

- 

Calci- _. 28200 

Silver- 1.2 

- 

C l a r i t y  Before: 
. C l a r i t y  After: 

Texture : 
Artifacts : 

-- -. 
.-. 

1 7  - -.. - - 
FORM I - IN ILMO2.1 



P, 08 
- 7F ET-20-97 HON 13:55 RAD ENGINEERING BLDG 690 FAX NO. 303 966 3389 

L a b  b h ~ ~ e  : G E N B W E N G I N E E R I N G - W S -  Contraat: ~ ~ 0 0 4 9 7 -  

qt 

97A2443-005.006 - 

v 

t 
. 

U . S .  EPA - CLP 

P R G A E J I C  ANALYSES 1 DATA SHEET %$ 
EPA SAMPLE No. 
---t-_, 

I 

Color Before: 
Color A E t e r :  

C o m m t s  : 

7429-90-5 l- 7440-36-0 
17440-38-2 
7440-39-3 
7 4 80-41-7 
74 40-43 -9 
7 44 0-7 0-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440 -02 - 0 
7440-09-7 
77 82 -49 -2 
7440-22-4 
7 440 -23 -5 
7440-28-0 
7 44 0-62-2 
7440-66-6 
1439-98-7 
7440-31-5 
7 4 4 0 - 6 1- 1, 
r 4 U 0-2 4 - 6- 
'43 9 -93 -2- 
'439-97-6- 

-- 

A ~ u m . i n ~ .  49; 
Antimony- l . E  
-senic-- 2 .: 
lBexyllium . 3.7 
C a a m i u n l  0.3a 
C a l c i c  64400 

Bari- 88C 

Chr0mi- 18.7 
C O b a l L - ,  .6.7 
cog=- - 3.0 
- 0 L  -1740 

7 . 9  
bmesih 13400 
Manganese 95.4 
Nickel- 12.8 
Potassium 2330 
Seleni- 6 . 8  
Silver- 2.0 
S d C  1400000 
Thalli- 2 .Q 
V t U U i l d i U C e  0.60 

51.1 zlihc 
Wlybdenu - 0.80 

,2 .8 

A i t h i ~  5 . 8  

J r a x u c  9.0 
3trontium *4 3 4 

t=-cury- ,-,-1 0 
I 
U 

Clar i ty  Before: . Texture : 
clarity.  After : -.- Artifacts: - 



I 

Aluninum_ 
Antimony, 
AXS&C 
Barium- 
Beryllium 
Cadmi- 
C a l c i u X l L  
chromiurp. 
Cobalt- 
comer,, 
Iron- 
U a L  
Hagnesium 
Manganese 
N i c k e l - .  
Po tas s ium 
S e l d ~  
Silver- 
s o a i u n e ,  
Iplnllim 
v-aumi, 
Zinc 
Wlybdenu 
T h  
maniunt_ 
Strontium 
Lithium- 
Mercury- 

OCT-20-97 HON 13:55 RAD ENGINEERING BLDG 690' FAX NO, 303 966 3389 P, 09 
di 9 7 

53 4 
2 .5  
5.2 
603 
2 .7  

0.30 
,34800 

60.3 
84.4 

-28.4 
-30700 

9.5 
' - -  7550 

1050 
109 

4140 
2.3 
2.. 0 

1440000 
2 . 5  

c. 0.50 
47.5 

.---2.2 
2 . 6  

-9.0 
. 2 6 1  

J .0  
-1.0 

t 
. 

D 17 0 J 7 R M  8 .  
-.. ..: :.:.: 

US. EPA - CLP 
,.. ..., . .  . .  EPA SAMPLE NO. ". .: 1 

IN$RG?WI< ANALYSES DATA SHEET * 9- - - 1  

Lab Name:  G K N E X A L _ E N G ~ ~ - ~ S -  Contract: KHC000497- 197-843-008.010 I 
SIX3 No.: 9 7 u 4 4 5  Lab Code: Case No'. : SAS No. : 

Makrix (soil/water) : WATER L a b  S w l e  ID: 9709048-03 
Level (low/mod): D a t e  Received: 0 9 / 0 3 / 9 7  
% Solids: -0.0 

Concentzation Units (ug/L or mg/kg dry weight): UG/L, 
--- 
C&3 No. - 
7429-90-5 
7440-36-0 
7440-38-2 
74 4 0-3 9 - 3 
7440-41-7 
7840-43-9 
7 4 4 0-7 0-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7460-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
74 40-62-2 
7440-66-6 
7 43 9 -9 8 -7 
7440-31-5 
7440-63-1- 
7440-24-6- 
7439-93-2- 
7439-97-6- 
- 
- - 

colsr Before: 
color After: - 
Cormnents : 

Analy te I Concentration 

--- 
-e- 

--_-- 

C l a r i t y  Before: 
C l a r i t y  After: - 

c 

Texture : -. .. _-_ 
Artifacts: 



c 

197x2444-003.004 
Lab N a m e :  GENEW&-ENG~TEEZUWJABS- Contract: KHC000497- 

OCT-20-97 HON 13:54 RAD ENGINEERING BLDG 690 FAX NO, 303 966 3389 P, 05 '* T 0 

CAS No. 

7429-90-5 
7440-36-0 
7880-38-2 
7 4 d 0 -3 9-3 
7440-41-7 
7440-43-9 
7 44 0 -7 0 -2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7 7 82 -4 9 -2 
744 0-22-4 
r440-23-5 
'440-28-0 
'4 40462-2 
'440-66-6 
'439-98-7 
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Appendix E 
/ 

Data Usability 

This section provides the results of the data quality assessment that was conducted in accordance with the 

Evaluation of Data for Usability in Final Reports (RMRS Procedure, RF/RMRS-98-200 [RMRS, 19981). 

This assessment ensures that data used in making management decisions for remedial actions is of adequate 

quality to support the decisions. 

As described in the SAP (RMRS, 1997), field decisions were based on “Form- 1s” faxed directly from the 

laboratory to support timely field decisions. Data usability was performed after the data were used for their 

intended purpose. Analytical laboratories supporting the project have all passed regular laboratory audits 

by the Kaiser-Hill Analytical Projects Office. 

The following data sets were quantitatively evaluated as part of this data quality assessment (e.g., full 

PARCC parameter evaluation): 

volatile organic compound samples for source delineation and waste characterization; 

, TCLP-metals for waste characterization; and 

I , surface soil samples for radionuclide analysis. 

As discussed herein, Data Quality Objectives for the project were achieved. A summary of project DQOs 

and results for this investigation is presented in Table E- 1. 

VERIFICATION OF RESULTS 

Verification ensures that data produced and used by the project are documented and traceable per quality 

~ 

requirements. Generally, verification consists of reviewing the data to determine whether: 

0 

Chain-of-Custody was intact from initial sampling .though transport and final analysis; 

Preservation and hold-times were within tolerance; 

- Selected samples underwent analysis at certified labs; and 

Format and content of the data is clearly presented relative to goals of the project. 

In addition to the criteria noted above, verification of the data also included additional checks sometimes 

acknowledged as within the “validation” category, depending on the type of analysis: 

Surrogate recovery; 

MSMSD recovery; 

September 9, 1999 
~ 3i9O 



Data Jummary Report for IHSSs 170, I74A, and 174B, 
Property Utilization & Storage Yard 

Table E-1 Sample Types & Data Quality Objectives 

Sample Type 
VOCs in 
Subsurface 
Soils. 

Radionuclides 
in Surface Soil 

VOCs in 
Groundwater. 

Metals in 
Subsurface 
Soils. 

Data Quality 'Objective 
Locate concentrations of 
VOCs in soil 2 Tier I 
Subsurface Soil Action 
Levels listed in Table 2-2. 

Document concentrations 
of radionuclides in 
surface soil. 

Characterize groundwater 
for the presence of 
VOCs. Assist with 
delineation of residual 
VOC source area. 

Characterize investigative 
derived materials (IDM) - 
soil cuttings from hollow- 
stem auger drilling for 
RCRA waste disposition. 

Assurance Method 
15 to 30 soil borings drilled to 20 feet or one to 
two feet into groundwater. A minimum of three 
soil samples per boring analyzed for VOCs. 
Two QC samples (one duplicate and one 
rinsate collected per 20 investigative samples. 
Analysis by USEPA VOA by SW846/8240. 

Collect three surface soil samples based on 
three highest FIDLER survey results and 
analyze by alpha spectroscopy. 

15 to 30 soil borings drilled to a sufficient depth 
to collect groundwater samples with a 
minimum of 30 percent of the soil borings with 
a groundwater samples collected and analyzed 
for VOCs. One QC sample (one duplicate and 
one rinsate) collected per 20 investigative 
groundwater samples. Analysis by VOC 
screenina. 
Collect one composite sample per borehole 
from 15 to 30 soil borings and analyze for 
TCLP-metals. Results of VOC soil samples as 
described above, will also be utilized for this 
objective. 

RF/RMRS-97-080. UN 
Page E-2 of E-9 

Results 
Twenty soil borings completed with 38 
investigative, two duplicate, ten trip blank, and 
two rinse blank VOC samples. No VOC 
concentrations equal to or above the RFCA Tier 
I Soil Action Levels. VOC results evaluated for 
waste characterization and the soil/drill cuttings 
are non-hazardous. 
Three investigative and one duplicate soil 
sample collected. No radionuclide 
concentrations greater than background and . 

less than RFCA Tier I I  Soil Action Levels. 
Six investigative, one duplicate, two trip blanks, 
and one rinse blank samples from six boreholes 
for VOC analysis (30 percent of the total 
number of boreholes) were collected. VOC 
results evaluated for residual VOC source area. 
One additional soil boring completed. 

Twenty real and one duplicate composite 
samples collected for TCLP-metals analysis. 
Soilldrill cuttings characterized as non- 
hazardous. 

September 9, I999 
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Calibrations; 

Blanks; 

Sample preparations; and 

0 Other quality control. 

In order to provide an integrated evaluation of the data quality, results of the verification are collectively 

discussed with validation. 

VALIDATION 

Validation consists of a technical review of the data, or portion of the data, so that any limitations of the 

data relative to project goals are identified, and the associated data are qualified accordingly. Data were 

validated relative to the precision, accuracy, representativeness, completeness, and comparability (PARCC) 

parameters described in the next section. Validation is also currently performed on a site-wide basis at 

25% frequency by K-H Analytical Services Division. Satisfactory validation at this frequency indicates 

that the subcontracted labs are operating competently relative to industry-wide standards, and more 

specifically, that sample custody and analytical procedures are implemented under defined quality controls. 

Site-wide data validation coupled with annual lab audits provides the inference that all analytical and 

radiochemical results not specifically validated, are represented by the percentage that is validated. 

Validation by an independent third party was performed on 29 percent of the VOC data, 100 percent of the 

VOC groundwater data, and 33 percent of the TCLP-metals data, which meet the requirement of 25 percent 

validation by an independent third party. The remaining VOC data were verified by an independent third 

party. Original verification and validation (V&V) packages for the project are managed and filed by the K- 

H Analytical Services Division, Building 881. 

Verification and validation of the project data included use of the following protocols and guidance: 

0 

0 

0 

RMRS Procedure RFhMRS-98-200, Evaluation of Data for Usability in Final Reports; 

USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 

USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 1994, 

Guidance for Data Quality Assessment, Practical Methods for Data Analysis, 1996, EPA, QNG-9; 
Kaiser-Hill Team Quality Assurance Program, 1997, Rev. 5 ;  and 
RMRS Quality Assurance Program Description (QAPD), RMRS-QAPD-00 1, Rev. 2, (RMRS, 1998). 

1994, EPA 54OR-9410 13; 

EPA 540/R-94/012; 

September 9. 1999 
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PARCC PARAMETERS 

Precision 

Precision is a measure of the reproducibility ?f results. Precision is evaluated by comparing results from 

field duplicate and/or replicate (duplicate/repljcate) samples with results from associated real samples. 

Precision will be evaluated quantitatively by using two functions, relative percent difference (RPD), and 

duplicate error ratio (DER), where the latter function is used to account for the stochastic nature of error of 

radioactivity. The DER is a test for bias between a field duplicate or replicate and the associated real 

sample for radionuclides. 

. 

Equations E 1 and E2 present the W D  and DER equations 

Duulicate Samule Collection Methodology 

Field duplicate samples collected in support of the investigation were collected as unique samples. The 

duplicate alpha spectroscopy sample was collected adjacent to the real surface soil sample collected at a 

FIDLER measurement location. VOC quality assurance (QA) samples are identified as duplicates because 

the real and QA samples were collected from adjacent depth intervals (i.e. not split). 

The purpose of the field duplicates are to evaluate the precision of the field sampling process. Duplicate 

samples exceeding the DER critical value of 1.96 are interpreted as different at the 5% level of 

significance, are qualified as “J”, and the conclusion is reached that the sample and duplicate differ. 

Duplicate samples exceeding the RPD critical value of 40%, require; indicating how precision does not 

comply with DQO specification, an explanation and justification of deficiencies, and a determination if 

additional sampling is required. At least 85% of all quality control samples are required to comply with the 

established precision or RPD goals. The following sections describe the results of duplicate sample results 

for each laboratory analytical program. 
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Volatife Organic ComDound Analvsis (EPA.8260A) 

Two duplicate subsurface soil samples were collected and provided to the laboratory for analysis of volatile 

organic compounds. Table E-2 provides the number of samples collected under this program and the 

results of the RPD for the duplicate assessment. Overall precision compliance for the VOC investigation 

was 100%. 

Table E-2 Duplicate Subsurface Soil Sample Assessments - Volatile Organic Compound 

Analysis 

Volatile Organic Compound Analvsis (VOA Screeninel 

One duplicate groundwater sample was collected and provided to the laboratory for analysis of volatile 

organic compounds. Table E-3 provides the results of the RPD for the duplicate groundwater assessment. 

Overall precision compliance for the groundwater sample was 73%. Although the precision compliance for 

groundwater is less than project completeness goals, precision of the VOC results are acceptable. The 

apparent imprecision noted is limited to a detection in the real sample and non-detect in the associated 

duplicate sample. 

Table E-3 Duplicate Groundwater Sample Assessment - Volatile Organic Compound 

Analysis 

Radionuclide Analvsis (Alpha Spectroscopv) 

One duplicate surface soil sample was collected from location SS 17097 and provided to the laboratory for 

alpha spectroscopy analysis. The frequency for duplicate sample collection for alpha spectroscopy analysis 

was met for this program. As shown in Table E-4 all isotopes met the project's precision compliance goal 

of 1.96. 

September 9, 1999 
,3 bL1 
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Required Required * Actual , 

Method Limit (uglkg) Method 
Methylene Chloride 8240 740 , 8260A 

Tetracholorethene 8240 740 8260A 

Analyte Analytical Detection Analytical 

Table E-4 Radionuclide Surface Soil Precision Assessment - Alpha 
Spectroscopy Results 

Actual Detection Limit 
(uglkg) 

630 

630 

Accuracy 

Accuracy is a measure of how closely an analytical result corresponds to the “true” concentration in a 

sample. Accuracy is evaluated by comparing the required analytical method and detection limit with actual 

method used. Evaluation of the VOC soil samples were required as summarized in Table E-5. The 

required detection limit of 740 ugkg was maintained for all target analytes. Detection limits for VOC 

screening of groundwater samples were accurate for the intended purpose of the investigation. Detection 

limits for TCLP-metals are accurate, with no deficiencies noted during data validation and verification. 

Trichloroethene 

1 ,I ,I -Trichloroethane 

8240 740 8260A 630 

8240 740 8260A 630 

Analyte Required Analytical Required Detection 
Method Limit (pcilg) 

Pu RCOI BO03 0.3 

Am RCOI BO03 0.3 

U RCOI BO03 1 .o 

2391240 

24 1 

2331234 

235u RCOI BOO3 1 .o 
238u RCOI BO03 1 .o 

The accuracy of laboratory alpha spectroscopy data was evaluated with respect to detection limits. Table 

E-6 provides a comparison between required detection limits and actual detection limits. As can be seen in 

Table E-6 the actual detection limit meets the required detection limit for all radionuclides. Therefore, 

accuracy from alpha spectroscopy detection 1imits.were adequate for all sample analyses for decision 

making purposes. 

Actual Detection Limit 
(pCi/g) 

0.3 

0.3 

1 .o 
1 .o 
1 .o 

36 September 9, 1999 
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Comments 
Methylene chloride 
detections in real 
samples >IO times the 
detection in the QC 
sample. Result will be 
considered true 
detects (EPA, 1989). 

Two types of QC samples were generated in support of the VOC subsurface soil investigation; rinse blanks 

and trip blanks. Table E-7 provides a summary of QC sample and associated real samples showing where 

methylene chloride is considered a true detect. 

Table E-7-Quality Control Sample Summary 

QC 
Samele ID 

BH17006 
RM 

QC 
Sample 
’ Type 

trip 
blank 

.Assoc. Real 
Sample( s) 

BH170oORM 
BH17001 RM 
BHI 7003RM 
BH17004RM 

Analyte(s) 
Detected in 

’ QC Sample 
Methylene 
chloride 

Acetone and methylene chloride were detected in numerous real samples as shown in Table 2-3 as well as 

in trip blanks and rinse blanks as summarized in Table E-8. Acetone is considered a laboratory 

contaminant as well as methylene chloride with the exception of the detections from borings 17097 and 

17197 where.the concentrations exceeded ten times the detection in the associated trip blank and was not 

detected in the associated method blank. 

Table €-&Quality Control Sample Results 

September 9, I999 

1 
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Representativeness 

The discussion of representativeness is limited to an evaluation of whether analytical results for field 

samples are truly representative of environmental concentrations or whether they may have been influenced 

by the introduction of contamination during collection and handling. This is assessed by evaluating results 

of various blanks, specifically rinsates and trip blanks (Table E-8). 

Possible introduction of contamination from sampling equipment is evaluated by examination of the 

analytical results for equipment rinsates. Equipment rinsates are used to assess the proficiency of the 

decontamination process and possible cross-contamination between real samples. They are samples of 

distilled water that have been poured over or through decontaminated sampling equipment and 

subsequently handled in the same manner as real samples. Although rinsates are used specifically as 

indicators of cross-contamination during decontamination of equipment, they are carried through the entire 

sampling, shipping, and laboratory process and are, consequently, also good indicators of possible 

introduced contamination during any of these steps. 

Trip blanks are used as general indicators of potential cross-contamination’by VOCs, and are often used to 

assess migration of VOCs from the air or shipping containers through the same containers septum or lid 

into the sample. EPA considers acetone and methylene chloride to be common laboratory contaminants. 

These compounds were detected in various blanks (Table E-8). In accordance with EPA guidance (EPA, 

1989) methylene chloride was observed in real samples from two boreholes with concentrations greater 

than ten times the concentration that appeared in the method blank or associated trip blank. However, most 

detections of acetone and methylene chloride are associated with a detection with their respective method 

blank, trip blank, or rinse blank and are considered to be laboratory contaminants. 

Completeness 

Investigative samples were collected in accordance with the SAP (RMRS, 1997) as summarized in Table 2- 

2 and below in Table E-9. Due to shallow groundwater conditions an average of 1.9 VOC soil samples per 

borehole were collected instead of the proposed three per borehole for a completeness of 63%. All other 

samples were collected as specified in the SAP for a completeness of 100%. The subsurface VOC data is 

adequate to characterize subsurface soil conditions in the investigation area. No additional subsurface soil 

samples are required. 

Sepfeniber 9, 1999 
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Analysis 
VOA by 

8240 

VOA 
Screening 

TCLP- 
Metals 

AlphaSpec , 

. Table E-9 Planned vs. Actual Sample Comparison 

Planned Actual 
Sample No. of. Number of 

Media (Type) Samples Samples 
(per SAP) Collected Deviation Justification 

Subsurface 60-120 38 -22 Shallow depth to groundwater 
Soil (BH) encountered, limited number of 

samples collected per SAP. 
Groundwater 5-1 0 6 0 

Drill Cuttings 15-30 20 0 

SurfaceSoil , 3 ,  3 0 ,  

(GW) 

(BP) 

Comparability 

Analytical methods and sampling techniques remained consistent for each analyte group over the sampling 

period. Laboratory analyses were performed in accordance with standard SW-846I8260A and VOC 

screening, CLP Metals, and alpha spectroscopy protocols and results are comparable to data produced by 

similar methods at other laboratories. 

Sepfeiiiber 9, 1999 



Volatile Organics by GC/MS 
Method SW8260 

CASNO Target Analyte 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject IO: RIN #97A2439 

Result Units Reporting Result Result 
Limit Qualifier Footnote 

Reported on: Wednesday, September 10, 19 

75-71 -8 

74-87-3 

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Molsture: NIA Date Extracted: 01-Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01-Sep-97 Dilution: 50 

DICHLORODIFLUOROMRHANE 630 uglkg 630 U 
CHLOROMETHANE 630 uglkg - 630 - U- 

Report Basis: AS RECEIVED Prep Batch: v08320 ' 

75-00-3 

75-69-4 

75-35-4 

CHLOROETHANE 630 uglkg 630 U 

TRICHLOROFLUOROMETHANE 630 uglkg 630 U 

1 .I-DICHLOROETHENE 630 ualko 630 U 

67-64-1 

75-1 5-0 

7501-4 1 VINYL CHLORIDE I 13001 uolka I 1300 I U I I 

ACETONE 13000 uglkg 13000 U LLs,plO 
CARBON DISULFIDE 630 uglkg 630 U 

74-83-9 I BROMOMETHANE I 6301 uglkg I 630 I U 1 I 

75-09-2 

156-60-5 

METHYLENE CHLORIDE 630 uglkg 630 U W& 140 
TRANS-1.2-DICHLOROETHENE 630 . ugkg 630 U 

76-13-1 I TRlCHLOROTRlFLUOROETHANE I 6301 uglkg I 630 1. U I I 

75-34-3 

156-59-2 

l.l-DICHLOROEl?MNE 630 uglkg 630 U 

CIS-1.2-DICHLORONENE 630 uglkg 630 U 

78-93-3 

74-97-5 

2-BUTANONE 13000 uglkg I3000 U 
BROMOCHLOROMETHANE 630 uglkg 630 u .  

67-66-3 

71 -55-6 

CHLOROFORM 630 uglkg 630 U 
1.1.1-TRICHLOROETHANE - 630 ugkg 630 U 

594-20-7 

56-23-5 

2.2-DICHLOROPROPANE 630 uglkg 630 U iALJ,rrO/cU 7 
CARBON TETRACHLORIDE I 6301 uglkg 630 U 

563-58-6 

107-06-2 

1 ,l-DICHLOROPROPENE 630 uglkg 630 U 

1.2-DICHLOROETHANE 630 uglkg 630 U 

71-43-2 

79-01-6 

BENZENE 630 uglkg 630 U 
TRICHLOROETHENE 630 uglkg 630 U 

78-87-5 

74-95-3 

1.2-DICHLOROPROPANE 630 uglkg 630 U 

DIBROMOMETHANE 630 ' uglkg 630 U 

75-27-4 

10061 -01-5 

BROMODICHLOROMETHANE 630 uglkg 

CIS-1.3-DICHLOROPROPENE 630 uglkg 

108-1 0-1 

108-88-3 

10061 -02-6 

79-00-5 

4-METHYL-2-PENTANONE 6300 uglkg 6300 U 

TOLUENE 630 uglkg 630 U 

TRANS-1.3-DICHLOROPROPENE 630 uglkg 630 U 

1.1.2-TRICHLOROETHANE 630 uglkg 630 U 

591 -78-6 

127-18-4 

2-HEXANONE 6300 uglkg 6300 U u3,tw 

630 
- _ _ .  

TETRACHLOROETHENE 750 ugkg 



Volatile Organics by GClMS 
Method SW8260 

106-93-4 

108-90-7 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

ClientProject ID: RIN #97/\2439 

1.2-DIBROMOETHANE \ 6301 ugkg 630 U 
CHLOROBENZENE 6301 ugkg 630 1 U I 

Reported on: Wednesday, September 10.19 

100-42-5 

75-25-2 

98-82-8 

96-1 8 4  

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 01-Sep97 Final Volume: 10 

Cleanup Method: NONE . Date Analyzed: 01 -Sep97 Dilution: 50 

STYRENE 630 uglkg 630 , U 
BROMOFORM 630 uglkg 630 U 

ISOPROPYLBENZENE 630 ugkg 630 , U 
1.2.3-TRICHLOROPROPANE 630 uglkg' 630 U 

Report Basis: AS RECEIVED prep Batch: v08320 

79-34-5 

108-86-1 

142-28-9 1 1.3-DICHLOROPROPANE 1 6301 ua/ka I 630 I U I 1 

1,1.2.2-mRACHLOROETHANE 1 '  630 uglkg 630 U 
I .BROMOBENZENE , I 630 uglkg 630 U 

124-48-1 I DIBROMOCHLOROMETHANE 1 6301 ugkg I 630 I U I I 

10365-1 

9549-8 

108-67-8 

10643-4 

N-PROPYLBENZENE 630 uglkg 630 . U 
2-CHLOROTOLUENE 630 ugkg 630 U 
1.3.5-TRIMETHYLBENZENE 630 ugkg 630 U 
4GHLOROTOLUENE 630 uglkg 630 U 

1330-20-7 1 TOTAL XYLENES I 6301 ugkg I 630 I u i I 

98-06-6 '. ' 1 TERT-BUNLBENZENE 630 uglkg 630 ' U ..-. 

95-63-6 1 1.2.4-TRIMETHYLBENZENE 

13598-8 1 SEC-BVMLBENZENE 

': :::;. 
:.: .:o 
'5. 7 

.. .. .. ._.. .. ... 

630 ugkg 630 U 

630 ugkg 630 U 

--.. ,.. . , 
:i _,. . .. . ? 

.. . . .  



DA-SSO1 

Blanks 

Other QC 

Data Quality Assessment Report 

Rocky Flats Environmental Technology Site 

Y Action Item 3 

Y N 

n I SS01B004/SS01B005 I II 

Sample Numbers: BH17012RM. BH17013RM. BH17014RM. BH17000RM. BH170 16RM. BH17005RM. 

BH17017RM. a nd BH 17015RM 

General (Cover Page, Table of Contents, DRC Checklist, 
Narrative) 

Y N 

Chain of Custody Y N 

Holding Times Y N 

Surrogate Recovery Y N 

Saniple Preservation Y Comment 1 

Matrix Spike/Matrix Spike Duplicate Y N 

Instrument Performance Check Y N 

Intemal Standards Y N 

Sample Results Y N 

Tentatively Identified Compounds Y N 

Quality Control Check Samples Y N 

Calibration Y Action Items 1 and 2 

I 1 

Y Item was reviewed or non-compliance was identified 
N 
N/A 

Item was not reviewed or non-compliance was not identified 
Item is not applicable to the Line Item 

'97A243 9v 
I 1 



.-. .. .... . . . ... 
.. . ... .. .. :. .... c. 2 

Action Items: 

1. The following sample results were qualified as estimated (UJ/J) due to the percent 
relative standard deviations (%RSDs) which exceeded 30% in the initial calibration: 

Acetone, methylene chloride, 2,2-dichloropropane, 4-methyl-2-pentanone, 2- 
hexanone, and naphthalene in all samples [140] 

The following sample results were qualified as estimated (UJ/J) due to the percent 
differences ('ADS) which-exceeded 25 % in the continuing calibrations: 

2,2-Dichloropropane in all samples 

The.following sample results werereported as estimated and undetected (UJ) due to 

2. 

. .. . 

2-Hexanone in samples BH 170OORM and BH 170 17RM [ 1411 

3. 
.. - . . . .  >. . - - .  blank contamination: - 

. .  

Methylene chloride in sample BH17005RM (1491 

Comments: 
,--L 

i. . 
1. ' 

1. The chain of custody records did not indicate the temperature of the samples upon 
receipt. No action is necessary since the affect of temperature on the samples is 
unknown. [231] 

Verificatioflalidatiori Signature 

Reviewer Signature 
I (Validation On 

, 

97A2439v 
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56-23-5 

563-58-6 

Volatile Organics by GClMS 
Method SW8260 

CARBON TETRACHLORIDE 1 6301 ugkg 630 U 
1.1-DICHLOROPROPENE 6301 ugkg 630 U 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2439 

107-06-2 I 1.2-DICHLOROETHANE 

7143-2 1 BENZENE 

Reported on: -Wednesday, September 10, 19 

630 ugkg 630 U 

630 ugkg 630 u .  

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: M A  Date Extracted: 01 -Sep97 Final Volume: 10 

CleanuD Method: NONE Date Analyzed: 01-Sep-97 Dilution: 50 

79-01-6 1 TRICHLOROEMENE 

78-87-5 1.2-DICHLOROPROPANE 

74-95-3 DIBROMOMETHANE 

75-274. BROMODICHLOROMETHANE 

10061-01-5 CIS-1.3-DICHLOROPROPENE 

108-1 0-1 4-METHYL-2-PENTANONE 

~ 

630 ugkg 630 U 

630 ugkg 630 U 

630 ugkg 630 U 
630 ugkg 630 U 
630 ugkg 630 U 

8 6300 uglkg 6300 U W S  
108-88-3 TOLUENE i 630 ugkg 

10061 -02-6 1 TRANS-1.3-OICHLOROPROPENE 630 ugkg 

79-00-5 I 1.1 ,2-TRIC H LOR0 ETHAN E 630 uglkg 

630 U 

630 

6300 591 -78-6 uglkg , 
127-1 8-4 TETRACHLOROETHENE 830j ugkg 

U . 1 lW3 , tqQ 

630 



- -  

142-28-9 

12448-1 

106-93-4 

108-90-7 

Volatile Organics by GC/MS 
Method SW8260 

1.3-DICHLOROPROPANE 630 uglkg 630 U 

DIBROMOCHLOROMETHANE 630 uglkg 630 U 

1.2-DIBROMOETHANE' 630 uglkg 630 U 

CHLOROBENZENE ' . .  630 uglkg 630 U 

Lab Name: Paragon Ana1ytics;lnc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN e97A2439 

100-42-5 

75-25-2 

Reported on: Wednesday, September 10, 19 

STYRENE 630 uglkg 630 U 

B R O M O F O ~  I 630i 630 U I  

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 01-Sep-97 Final Volume:  10 

Cleanup Method: NONE Date Analyzed: 01-Sep97 Dilution: 50 

98-82-8 

96-18-4 

Report Basis: AS RECEIVED prep Batch: v08320 

ISOPROPYLEENZENE I 630 uglkg 

1.2,3-TRICHLOROPROPANE ! 630i uglkg ;. ' 630 

79-34-5 I 1.1.2.2-mRACHLOROOHANE 

1330-20-7 I TOTAL XYLENES ! 6301 u g k g  1 630 I U I I 

' 630' uglkg 630 U I  

108-86-1 BROMOBENZENE I 630 uglkg 630 U 

103-65-1 N-PROPYLBENZENE 630 uglkg 630 U 

95-49-8 . 2GHLOROTOLUENE 630 uglkg 630 U 

10'8-67-8 [ 1.3.5-TRIMETHYLBENZENE 630 uglkg 630 I U 

106-43-4 

.. . __. . .. .. . ... . .. . .. . . I  
.,: ::- 

4GHLOROTOLUENE 1 6301 u g k g  630 U 
I 

98-06-6 1 TERT-BUTYLBENZENE I 630; u g k g  u z -  630 

95-63-6 

135-9843 

541-73-1 

1.2.4-TRIMETHYLBENZENE 630 [ uglkg 630 U 

SECBUNL~ENZENE - 630 u g k g  630 U 
I I 

1.3-DICHLOROBENZENE I 6301 u g k g  630 U 

99-876 

10646-7. 

P-ISOPROPYLTOLUENE 630 uglkg 630 U 
1.4-DICHLOROBENZENE 630 u g k g  630 U I 

104-51-8 N-BUTYLBENZENE 630 ---I--- 95-50-1 1.2-DICHLOROBENZENE 630 

u g k g  630 U 
U I I u g k g  630 

96-12-8 . . 

120-82-1 

87-68-3 

91 -20-3 .- 

87-61-6. 

~.l.2-DlBROMO-3-CHLOROPROPANE . I 630 u g k g  630 . U 
. .  ~.~.~-TRICHLOROBENZENE 630 ugkg . 630 u .  

HEXACHLOROBUTADIENE. I . 630 ugkg 630 U 
NAPHTHALENE I . -630 ugkg 630 u K I p o  
1.2.3-TRICHLOROBENZENE 1 630 ugkg 630. U 



Volatile Organics by GCIMS 
Method SW8260 

' Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2439 Reported on: Wednesday, September 10,19 

CASNO Target Analyte Result Units Reporting Result 
Limit Qualifier 

757 1 -8 I DICHLORODIFLUOROMETHANE 630 uglkg 630 U 

I 630 U 74-87-3 CHLOROMETHANE 630 ugkg 

Sample Matrix: Solid 

Cleanup Method: NONE 

Date Collected: 20-Aug-97 
Date Extracted: 01-Sep-97 
Date Analyzed: 01-Sep-97 

% Moisture: NIA 

Result 
Footnote 

Sample Aliquot: 4 
Final Volume: 10 

Dilution: 50 

75-01-4 

74-83-9 
I I VINYL CHLORIDE 1300 - ugkg- - 1300 U 

BROMOMETHANE 6301 ugkg 630 U 

75-69-4 

75-35-4 

175-00-3 1 CHLOROEMANE I 630! uaka I 630 I U 1 I 
TRICHLQROFLUOROMETHANE 630 ugkg 630 U 

1.1 -0ICHLOROETHENE 6301 ugkg 630 U I  

76-1 3-1 

67-64-1 

75-1 50 

75-09-2 

156-60-5 

7534-3 

TRICHLOROTRIFLUOROENE 630 ugkg 630 U 

ACETONE 13000 Ugkg 13000 U 

CARBON DISULFIDE 630 ugkg 630 U 

METHYLENE CHLORIDE 630 uglkg 630 U 

TRANS-I .2-DICHLOROETHENE 630 ugkg 630 U i 

1,l-OICHLOROETHANE I 630 ugkg 630 U 
I 

156-59-2 I CIS-1.2-DICHLORONENE 630 
. .  

I 

78-93-3 2-BUTANONE I 13000 

uglkg 630 U 

uglkg 13000 U 

74-97-5 

67-66-3 

-. 

i U BROMOCHLOROMETHANE 6301 uglkg 630 

CHLOROFORM 6301 USnCs 630 U 

7 1 -55-6 

594-20-7 

56-23-5 

563-586 

t 1.1.1-TRICHLOROETHANE 630 uglkg 630 U 

2.2-DICHLOROPROPANE 630 Uglkg 630 U 

CARBON TETRACHLORIDE 630 uglkg 630 U 

1.1-DICHLOROPROPENE 630 Uglkg 630 U 

107-06-2 

71-43-2 

79-01-6 

1 2-DICHLOROETHANE 630 uglkg 630 U 

-BENZENE 630 ugkg 630 U 

TRICHLORONENE I 630 uglkg 630 U I 

78-87-5 

74-95-3 

1.2-DICHLOROPROPANE 1 6301 uglkg 630 U 

- DIBROMOMETHANE 630! uglkg 630 U 
75-27-4 BROMODICHLOROMETHANE I 6301 ugkg 630 U I 
10061-01-5 I CIS-1.3-DICHLOROPROPENE 1 630 uglkg 630 U 

108-10-1 I 4-METHYL-2-PENTANONE 4 6300 Uglkg 6300 U 

4 

I i;bsB8-3-- i TOLUENE 630, uglkg 630 U 

10061-02-6 I TRANS-1.3-DICHLOROPROPENE 630) ugkg 

79-00-5 lI1.2-TRICHLOROETHANE i 6301 ugkg 
-- 630 U 

630 U 

19 1-78-6 I 2-HWNONE 63001 ugkg 

127-18-4 TETRACHLOROETHENE 1 57001 uglkg 

6300 I u 1 Id, I W  -- 
630 



Volatile Organics by GClMS 
Method SW8260 

106-93-4 1.2-DIBROMOETHANE 

108-90-7 . CHLOROBENZENE- . . . . _ .. _. 

630-206 r , l , J 2 - m ~ & ~ ~ - R o ~ &  - - .  .j: ;:,. 

100-414 ETHYLBENZENE 

. . _  
. _, . - .  

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2439 

630 uglkg 630 U 

U 

U 

630 ualka 630 U 

. 
_.., .__., -630 . . Ug/kg .. .. . . . _ 630 

.-;..:.::-, '.. ,630 .. ' uglkg 630 

Reported on: Wednesday, September 10,19 

100-42-5 

75-25-2 

Sample Matrix: Solid , Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: NIA Date Extracted: 01 -Sep-97 Final Volume: 10 

50 Date Analyzed: 01-Sep-97 Dilution: Cleanup Method: NONE 

STRENE . .  630 uglkg 630 U 

BROMOFORM 630 ugkg I 630 U 

Report Basis: AS RECEIVED prep Batch: 1108320 

1 142-28-9 1 - 1.3-DICHLOROPROPANE I 6301 uaka I 630 I U I 1 

9-24 

1 12448-1 I DIBROMOCHLOROMETHANE I 6301 WQ 1 630 I U I I ' .  

ISOPROPYLBENZENE 630 uglkg 630 U 

96-184 1 1.2.3-TRICHLOROPROPANE 630 uglkg 630 U 

79-34-5 1 .I .2.2-TETRACHLORORHANE 6301 uglkg 630 U 
I 

108-86-1 I BROMOBENZENE I 6301- ugkg 630 I U 

9549-8 

10867-8 

2GHLOROTOLUENE 630 uglkg 630 U 

1.3,5-TRIMNYLBENZENE 6301 ugfkg 630 U 



. .  . . .  . . .  . .  . ..:: ' . 

CASNO Target Anal yte 

Volatile Organics by GClMS 
Method SW82s"O 

Result Units Reporting Result Result 
Limit Qualifier Footnote 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2439 

75-71-8 

74-87-3 

75-014 

74-83-9 

75-00-3 

75169-4 

75-354 

Reported on: Wednesday, September 10.19 

DICHLORODIFLUOROMETHANE 630 uglkg 630 U 

CHLOROMETHANE-: . ..-;.:.':' . .  . I . . .  630 . -. - .  . 'ugkg;.' ,'. '' . '636 '- , .  U . .  

1300 U 
. .  . 

1300 . . uglkg 
. . .  

.. . 
VINYL CHLORIDE -. .. 

, BROMOMETHANE 630 uglkg . 630 U 

CHLOROETHANE 630 uglkg 630 U 

TRICHLOROFLUOROMETCE 630 uglkg 630 U 

, ~.~-DICHLORONENE 6301 uglkg 630 U 

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
O h  Moisture: N/A Date Extracted: Ol-Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01Sep-97 Dilution: 50 

76-13-1 

67-64-1 

75-1 5-0 
75-09-2 

156-60-5 

75-34-3 

TRlCHLOROTRlFLUOROETHANE 630 uglkg 630 U 

CARBON DlSULf IDE 630 uglkg 630 U 

TRANS-1 .2-DICHLOROETHENE ' 630 ugkg 630 U 

1.1-DICHLOROETHANE 630 uglkg 630 U 

ACETONE 13000 uglkg 13000 U - ,I11 6 

M N Y L E N E  CHLORIDE I 630 uglkg 630 U q ' l fd  

156-59-2 1 CIS-1.2-DICHLORONENE 

78-93-3 2-BUTANONE 

74-97-5 . BROMOCHLOROMETHANE 

67-66-3 , CHLOROFORM 

630 ugkg 630 U 

13000 uglkg 13000 U 

630 uglkg 630 U 

630 uglkg 630 U 

71-55-6 
~ 

1.1.1-TRICHLOROETHANE 630 uglkg 630 U 

630 

56-23-5 CARBON TETRACHLORIDE 630 

I 107-06-2 , 1.2-DICHLOROETHANE 630 

594-20-7 i 2.2-DICHLOROPROPANE 

- 563-58-6 1.1-DICHLOROPROPENE 630 

I 630 

79-01-6 TRICHLOROETHENE I 630 

78-87-5 1.2-DICHLOROPROPANE 630 

74-95-3 DIBROMOMETHANE 630 

75-274 BROMODICHLOROMETHANE 630 

10061-01-5 CIS-1.3-DICHLOROPROPENE 630 

1 6300 

108-88-3 TOLUENE 630 

10061 -02-6 I TRANS-1.3-DICHLOROPROPENE 1 630 

71 -43-2 BENZENE 

108-10-1 4-METHYL-2-PENTANONE 

79-00-5 ' 1.1.2-TRICHLOROETHANE I 630 

591-78-6 2-HEXANONE ' 6300 

TETRACHLOROETHENE 630 I 

__ ________ 127-18-4 

uglkg 630 U u, ~ ~ O , I C 1 ~  
uglkg 630 U 

ugkg 630 U 

uglkg 630 U 

- ugkg 630 U 

uglkg 630 U 

uglkg 630 U 

ugkg 630 U 

uglkg 630 U 

ugkg 630 U 

ug&g 630 U 

~ ~ _ _ _ _ _ . ~ ~  

ugkg 6300 U WT, / Y O  

630 __j uglkg 

uglkg 6300 U I l*,f,/!fb 
ugkg 630 :+ 1 
uglkg 630 U 



Volatile Organics by GC/MS 
Method SW8260 

142-20-9 1.3-OICHLOROPROPANE 

1244-1  OIBROMOCHLOROMETHANE 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

ClientProject ID: RIN #97A2439 

630 ugkg 630 U 

630 ugkg 630 U 

Reported on: Wednesday, September 10, 19 

. -. 
_'. ' 

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 01-Sep97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01-Sep97 Dilution: 50 

106-93-4 1.2-DIBROMORHANE ' 630 ugkg 630 U 

'63&2J-?:1'.( . .. ~:!~1~1~2~TfTR;ACHLORqE& . . - 630 Ugkg 630 U 

10&90-7.. . CHLOROBENZENE ' . . - :  ' . -630 . Ugkg 630 U 

l O i 4 1 4  ETHYLBENZENE . 630 uaka 630 U 

. . . . ~ -  ._._.  - - .. . 

Report Basis: AS RECEIVED prep Batch: ~08320 

I 
- ~ ~~~~~ ~~~~ 

[I 00-42-5 STYRENE i 630 ugkg 630 U 

96-1 8-4 1.2.3-TRkHLOROPROPANE I 630 ugkg 630 U I 

75-25-2 BROMOFORM 630 ugkg 630 U -- 
98-82-8 ISOPROPYLBENZENE 630 ugkg 630 U 

-' 

! , .  
79-34-5 1.1.2,2-TRRACHLOROENE 630 uglkg 630 U 

10846-1 BROMOBENZENE 630 ugkg 630 U 

103-65-1 N-PROPYLBENZENE I 630 uglkg 630 U 

95-49-8 P-CHLOROTOLUENE 630 ugkg 630 U 

108-67-8 1.3.5-TRIMETHYLBENZENE 630 . ugRg 630 U 
106-43-4 4CHLOROTOLUENE 630 ugkg 630 u. e.;;.. 
9ao6-6 TERT-BWLBENZENE . 630 u@g 630 U 

...* . 

I 1330-20-7 I TOTAL XYLENES 6301 u g h  \ 630 I U \ I 

95-63-6 

135-98-8 

541-73-1 

. :... ,.. .. -. ... .._ . ... .. ... .. 
. .. -.:.;. 
-. . 

1.2.4-TRIMETHYLBENZENE 6301 ugkg 630 U 

SEC-BUTYLBENZENE 630 ugkg 630 U 
1.3-DICHLOROBENZENE I 630 uq/kq 630 U 

104-51-8 N-BUTYLBENZENE 

95-50-1 1.2-DICHLOROBENZENE 

96-1 2-8 1.2-0IBROM0-3-CHLOROPROPANE 

. 120-82-1 1;2.4-TRICHLOROBENZENE . 

630 uglkg - 630 U 

630 u g k l  630 U 
. . .  

... 

- 

I 99437-6 i P-ISOPROPYLTOLUENE 1 -6301 uaka I 630 I ~ U 1 - 1  

87-60-3 . HWACHLOROBUTADIENE ,- 630 uglkg 630 U 
91 -20-3 NAPHVLENE 630 . .. ugkg 630 U 

87-61-6 ' .1.2,3-TRICHLOROBENZENE 630 uglkg 630 U 

I 1064-7  I 1.4-OICHLOROBENZENE I 6301 ugkg I 630 I U I I 
630 

630 

. .  

ugkg 630 U 

ugkg 630 U I 



Volatile Organics by GC/MS 

CASNO 

Method SW8260 

Target Analyte Result Units Reporting Result Result 
Limit Qualifier Footnote 

Lab Name: Paragon Analytics, lnc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill'Co., L.L.C. 

Clientproject ID: RIN #97A2439 

75-71-8 

74-87-3 

Reported on: Wednesday, September 10.19 

DICHLORODIFLUOROMETHANE 630 ugkg 630 U 

CHLOROMETHANE 630 ugkg 630 U 

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: WA Date Extracted: 01Sep97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01Sep97 Dilution: 50 
Report Basis: AS RECEIVED Prep Batch: v08320 

7541-4 . -  . '.:-: 
.. 

74-83-9- I ' 

75-00-3 
- 

I ~ . .  
- \?NYL:CHLORlDE . . -  ':,- -: . . '. . .  - : . .. -. I .  . :.' '. 1300 ' ' - ugkg'.- ,  - 1300 U 

. 630 ugkg 630 U 

CHLOROETHANE 630! ugkg 630 U 

. 7BRo.MoM.MNE -: 

75-69-4 

75-35-4 

I 

U I  
I 

TRlCHLOROFLUOROMETHANE 630 ugkg 630 
I 

1 ,I-DICHLOROETHENE I 63oj ugkg 630 U 

76-13-1 

67-64-1 

75-1 5-0 

7549-2 

156-60-5 

75-34-3 

156-59-2 

78-93-3 

TRlCHLOROTRlFLUOROENE 6301 UgAg 630 U 

ACETONE I 13000 ugkg 13000 U K j , l Y O  

METHYLENE CHLORIDE 330 ugkg 630 J,B j ? % o q y ,  
CARBONDISULFIDE 630 ugkg 630 U 

TRANS-1,2-DICHLOROETklENE ' 630 ugkg 630 U 

1.1-DICHLOROFMANE 630 ugkg 630 U 

CIS1.2-DICHLOROETHENE L 630 ugkg 630 U 

2-BUTANONE ! 130001 ug/kg 13000 U 



Volatile Organics by GC/MS 

142-28-9 1.3-DICHLOROPROPANE 

Method SW8260 

630 ugkg 630 I u .._ I 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

ClientProject ID: RIN #97A2439 

12448-1 I DIBROMOCHLOROMETHANE 630 1 uaka I 630 I U 

Reported on: Wednesday, September 10, 19 

I 

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: WA Date Extracted: 01Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01Sep-97 Dilution: 50 

Report Basis: AS RECEIVED PnP Batch: ~08320  

~~ 

108-90-7 

630-20-6 ' 

~ 

CHLOROBENZENE 6301 ugkg 630 U I 
~1.1.1.2-mRACHLOROETHANE ' ' 1 . 6301 ugkg 630 I U 

106-934 ' I 1.2-DIBROMOETHANE I 6301 w l k g  I 630 I U I ! 

~ ~ ~ 

1 0 0 4 1 4  - EMYLBENZENE . 630 ugkg 630 U I 
1 1330-20-7 I TOTALXYLENES i 630 ugkg 630 U I 
i 10042-5 STYRENE 1 6301 ugkg 630 U 

t 

(75-25-2 1 BROMOFORM I 630) ugkg 630 u 
98-82-8 

96-1 8-4 

79-34-5 

ISOPROPYLBENZENE 630 UgFg 630 U 
1.2.3-TRICHLOROPROPANE 630 ugkg 630 U I 

1 .I .2.2-TEfRACHLOROETHANE 630. uglkg 630 U i 
' 

.1. 

. I  . .. 

~~ 

108-86-1 I BROMOBENZENE' 630 ugkg 630 U i 
103-65-1 1 N-PROPYLBENZENE ' 630 ugkg ' 630 U 
95-49-8 

108-67-8 

2-CHLOROTOLUENE 630 ugkg 630 U 
1.3.5-TRIMETHYLBENZENE . 630 ugkg 630 U 

1 0 6 4 3 4  4CHLOROTOLUENE 630 ugkg  630 u ._. 

98-06-6 

95-63-6 

TERT-BUTYLBENZENE 6301 ugkg 630 U I 
1.2.4-TRIMETHYLBENZENE 6301 ugkg 630 U 

. 135-9843 . SECBUMLBEN~ENE 6301 ugkg 630 U 

541-73-1 I  DICHLOROBENZENE 6301 ugkg 630 U I 

99-87-6 6301 ugkg 1 630 u P-ISOPROPYLTOLUENE 

10646-7 1 1.4-DICHLOROBENZENE 6301 uglkg I . 630 I U 

' 104-51-8 

. 95-50-1 , 

96-1 2-8 . 

'. N-BUTYLBENZENE .. 6301 uglkg 630 U 

1.2-DiCHLOROBENZEbJE . .  630) ugkg 630 U 

1.2-DIBROMO-36HLOROPROPANE 1. 630 1 ugkg 630 U i 
I 

I 
. .  ! .  6301 . uglkg 120-82-1 1. ~.Z.~-TRICHLOROBEN~NE . 

I' 6301 ugkg 87-68-3 ' HEXACHLOROBUTADIENE 

91-20-3 NAPHTHALENE 6301 -'ugkg, . 

87-61 -6 1.2.3-TRICHLOROBENZENE 6301 ' .' uglkg . 

I 
630 U i 

I 630 U I 
/.UT, 1 4 ~  , 630 U !  

. . .  . . 630 U 



Volatile Organics by GC/MS 

CASNO Target Analyte Result 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2439 

Units Reporting 
Limit 

Method SW8260 

. 
74387-3:;: ... I.::.CHL~ROMETW\NE ... . . . . . . . . . . .  

[ V ~ ~ C H L O R I D E  

. . . .  
; 7Ml a ::. . 

Reported on: Wednesday, September 10. 19 

-..: < 
. . . . . . . . .  6301 uglkg 630 U 

l i O O (  ugkg 1300 U 
. .  

Sample Matrix: Solid Date Collected: 20-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 01Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 01Sep-97 Dilution: 50 

74-83-9 

75-00-3 

Report Basis: AS RECEIVED prep Batch: v08320 

.BROMOMETHANE , 6301 ugkg  630 

CHLOROETHANE , 6301 ugkg  630 

. . .  

75-694 

75-35-4 

TRICHLOROFLUOROMETHANE I 6301 uglkg ' 630 

1 .l-DICHLORONENE I 6301 ugkg  630 
I 

7571-8 I DICHLORODIFLUOROMmlANE I 630) ugkg  I I 

76-13-1 I TRICHLOROTRIFLUOROETHANE i 6301 ugkg  

67-64-1 1 ACETONE I 130OOl u g k g  

630 

13000 

75-1 5-0 1 CARBON DISULFIDE 

75-09-2 1 METHYLENE CHLORIDE 

630 6301 ugkg  

6301 ugkg  630 I 
- 

156-60-5 TRANS-1.2-DICHLOROFMENE 6301 uglkg 630 

75-34-3 1 1.1-DICHLOROETHANE 

u l  i 

630) ugkg  630 

156-59-2 I CIS-1,2-DICHLOROETHENE 

78-93-3 2-BUTANONE 

1 6301 ugkg 630 U 

13000/ uglkg 13000 U 

74-97-5 

67-66-3 

BROMOCHLOROMETHANE 6301 ugkg  630 U 

CHLOROFORM 6301 ugkg  630 U 

' u  1 -- I 71 -55-6 

594-20-7 

56-23-5 

u I ' '  I 

1 .I.I-TRICHLOROETWNE 630 ugkg  630 

2.2-DICHLOROPROPANE 6301 ugkg  630 

CARBON TETRACHLORIDE 630! uaka 630 

563-58-6 

107-06-2 

1.1-DICHLOROPROPENE 6301 ugkg  630 

I .2-DICHLOROETHANE 6301 uglkg . I  630 

U I  I 

7143-2 

79-01-6 

* BENZENE 6301 uglkg 630 

TRICHLOROETHENE 6301 uglkg 630 

78-87-5 . 

74-95-3 

1.2-DICHLOROPROPANE 6301 ugkg  630 

DIBROMOMETHANE 6301 uglkg . 630 
i - -  

75-274 . BROMODICHLOROMETHANE I 6301 uglkg 

10061-01-5 CIS-1.3-DICHLOROPROPENE I 630i ugkq 

630 U 

630 U 

108-10-1 - i 4-METHYL-2-PENTANONE 6300) ugkg  6300 u 
I 6301 uglkg 

10061-02-6 TRANS-1.3-DICHLOROPROPENE ' 630i uglkg 

79-00-5 1;1.2-TRICHLOROETHANE 6301 ugkg  

63001 ugkg  

108-88-3 TOLUENE 

591-78-6 . 2-HEXANONE 

630 U 

630 U 
630 U 7 

/ 
6300 - U h.), I Yo 

127-1 8-4 TETRACHLOROETHENE 630; uglkg 1 630 I I 1  I I .  J i 



Volatile Organics by GCIMS 
Method SW8260 

12448-1 

106-934 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hili Co.. L.L.C. 

Clientproject ID: RIN #97A2439 

DIBROMOCHLOROMETHANE . 6301 ugkg  630 u '. i 
1.2-DIBROMOETHANE I 6301 ugkg  630 U I 

Reported on: Wednesday, September 10, 19 

108-90-7 

630-20-6 , 

10041 4 

Date Col lected 20-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 01-Sep-97 Final Volume: 10 * 

50 Dilution: Cleanup Method: NONE Date Analyzed: 01-Sep-97 
Prep Batch: a 8 3 2 0  Report Basis: AS RECEIVED 

CHLOROBENZENE 630 ugkg  630 U 

1,1.1.2-TETRACHLOROETHANE 630 ugkg  630 U 

ETHYLBENZENE 630i ugkg 630 U 

142-28-9 1 1.3-DICHLOROPROPANE 1 6301 ugkg  I 630 I U I I 

1330-20-7 

10042-5 

TOTAL XYLENES j 6301 ugkg  630 U '  
SNRENE I 63oi ugkg  630 U I I 

75-25-2 BROMOFORM j .630 ugkg 630. U 

98-82-8 ISOPROPYLBENZENE I 630 ugkg  630 U I I 
96-1 8 4  

79-34-5 

I ,2.3-TRICHLOROPROPANE I 630 ugkg 630 U 

1.1.2.2-lETRACHLOROETHANE 630 u@g 630 I U 

.- . 
2. I ... -. .).'. 3 ... ,.. - 1 1  - -  

108-86-1 BROMOBENZENE 630 Ugkg . 630 U I 
103-651 I N-PROPYLBENZENE 630 I uaka 630 I U I 

108-67-8 

1 0 6 4 3 4  

1.3,5-TRIMETHYLBENZENE I 630 ugkg  630 U 
I * 4CHLOROTOLUENE I 630 ugkg  . 630 :U 

98-06-6. . 

95-63-6 . 
- 

135-98-8 . 

'YO 

TERT-BUNLBENZENE . . 6301 ugkg.  . .  630 u :(t.: . 

:.1,24:TRIMETHYLBENZENE , . 630 ugkg 630. U 

SE_C-BUTYLBENZENE . : . .; ! 6sbi  630 U 
~~ 

541 -73-1 i 1.3-DICHLOROBENZENE 1 6301 ugkg  

99-87-6 I P-ISOPROPYLTOLUENE 1 6301 uqkq 

~ 

630 U 

630 U 

10646-7 

104-51 -8 

1.4-DICHLOROBENZENE 6301 uglkg 630 U 
N-BUTYLBENZENE 1 6301 ugikg 630 U 

95-50-1 -. 

96-12-8 ' 

120-82-1 

87-68-3 

91-20-3 - 

1.2-DICHLOROBENZENE 630) ugkg  . 

. ' 1~2-DlBROMO~%CHLOROPkOPANE 1' 6301 ug/kg 

630 ugkg  

NAPHTHALENE 6301 U Q ~ Q  

1 .~~~TRICHLOROBENZENE ! 
I 630, ugkg  HEXACHLOROBUTADIENE I 

630 

630 

630 

630 

630 

630 

- U 
U' 
U 
U 
U a, ' 
U 87-61-6 1.2.3-TRICHLOROBENZENE ! 6301 u g k r  



.. . I 

75-71-8 

74-87-3 

Volatile Organics by GClMS 
Method SW8260 

DICHLORODIFLUOROMENE 250 ugfl 250 U 
CHLOROMETHANE 250 1 uglL I 250 U 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708320 , 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2439 

74-83-9 

75-00-3 

75-694 

7 5 3 5 4  

Reported on: Wednesday, September 10. 19 

BROMOMETHANE . 1 2501 uglL 250 U 
CHLOROETHANE 1 250 ugfl 250 u '  

1.1-DICHLOROETHENE I 250 250 U 

I - TRICHLOROFLUOROMENE I 250 uglL 250 U 

Sample Matrix: liquid Date Collected: 20-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final  Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep-97 Dilution: 50 
Report Basis: AS RECEIVED Prep Batch: ~ 0 8 3 2 4  

76-1 3-1 

6744-1 -- 
75-1 5-0 

75-09-2 

156-60-5 

75-34-3 

. 

, .  . . - 

TRICHLOROTRIFLUOROENE 250 ugR 250 U 

CARBON DISULFIDE I 250 uglL 250 U 

TRANS-I .2-DICHLORONENE 250 u g k  250 U 
I .l-DICHLOROETHANE 250 u g k  250 U 

ACETONE 5000 ugk 5000 U a, W Q  
1 

4 
MNYLENE CHLORIDE 130 ugfl 250 J.B yi-iv--- / 

\ q 0  

Units IReporting 1 Result I Result I I I Limit Qualifier Footnote 
Target Analyte 

CASNo I 

156-59-2 

78-93-3 

CIS-1.2-DICHLOROEMENE 220 uglL 250 J 
2-BUTANONE i 5000 ugk 5000 U 

75-014 ' I VINYLCHLORIDE I 5001 ua/L I 500 I u I I 

74-97-5 

67-66-3 

BROMOCHLOROMETHANE I 250 ugfl 250 U 
CHLOROFORM 1 250 u g k  250 u l  

71 -55-6 

594-20-7 

56-23-5 

563-584 

107-06-2 

1.1 .I-TRICHLOROETHANE I 250 uglL , 250 U 
2.2-DICHLOROPROPANE 250 uglL 250 U u c r , q u , r r l (  
CARBON TETW\CHLORIOE 250 uglL 250 U 
t ,I-DICHMROPROPENE 250 ugR 250 U 
1,2-DICHLOROENE 250 ualL 250 U 

,7143-2 . 

79-01 -6 

78-87-5 

74-95-3 - 

75-274 

. .  - 

10061 -01 . -5 ' 

106-10-1 

108-88-3. 

10061-02-6 .. 

79-00-5 

591-78-6 . 

BENZENE. 1- 250 ugfl 250 U 
. TRICHLOROETHENE . 250 uglL . 250 U 

1.2-DICHLOROPROPANE 250 uglL . 250 U 
DlBROMOMFMkNE . .. 250 uglL 250 U 
6ROMODlCHLOROMETHANE , I  250 uglL 250 U 
CIS-1.3-DICHLOROPROPENE I 250 uglL 250 U 

I 4-METHYL:2-PENTANONE 1 . 2500 uglL 2500 U k3- 140 
/ 

, TOLUENE ! . -250, uglL 

' T~NS-I.3-DICHLOROPROPENE 1 2501 ug/L . . 

1.1.2-TRICHLOROETHANE i ' 2501 uglL , . 250 

2-HWNONE ' . . ; ' 25001 uglL 2500 U 
L 

127-184 1 TETRACHLOROETHENE i 1700i . u a / i  I 7cn I i I 
I_-p. 



Volatile Organics by GC/MS 
Method SW8260 

96-1 8-4 1.2.3-TRICHLOROPROPANE 250' ugn. 250 U 

79-34-5 1.1.2,2-mRACHLOROETHANE 250 ugR . 250 U 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2439 

, 108-86-1 

Reported on: Wednesday, September 10,19 

BROMOBENZENE 250 UglL 250 U 

Sample Matrix: liquid Date Collected: 20-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 50 
Prep Batch: v08324 Report Basis: AS RECEIVED 

103-65-1 

95-49-6 

. .. 

~~ 

N-PROPYLBENZENE , ' 250 uglL ' 250 U 

2CHLOROTOLUENE 250 ugfl .250 U 

10042-5 STYRENE 250 ugfl 250 U 
. -  

I 250 i ug/L 250 U 
I 98-82-8 ISOPROPYLBENZENE I 250 I ugR 250 U 

75-25-2 BROMOFORM 

1.3.5-TRIMETHYLBENZENE 

4CHLOROTOLUENE 

TERT-EIUTYLBENZENE' 

1.2.4-TRIMETHYLBENZENE 

~~ 

250 ug/L 250 U 

250 ug l l  . . 250 . u 

250 ugh . 250. . u . .  

- .. 
' 250 ugfl - . .. - -_ 250 . . 'U -:.. 

SECBUTYLBENZENE 

1.3-DICHLOROBENZENE 

108-67-8 

- 250 ugh 250 U 

250 ugR 250 . U i 541-73-1 

i 99-878 

10646-7 
P-ISOPROPYLTOLUENE I 250 ug/L . . ..250 . U 

I 

1.4-OICHLOROBENZENE ! 250 .ugR'- 250 U 

104-51 -8 N-BUTYLBENZENE 250 

95-50-1 1 .2-DICHLOROEENZENE 250 

96-12-8 . 1.2-DIBROM0-3CHLOROPROPANE 250 

250 . U UCJR ... . 

ugfl . . .  

u .. . . .  ugR 250 
. .  

' 250 _. U .. 

120-82-1 . 1.2.4-TRICHLOROBENZENE 250 I ' ugR 

87-68-3 4 HEXACHLOROEUTADIENE f 250 uglL 

91-20-3 NAPHTHALENE 2501 0glL 

I 87-61-6 1 .S.J-TRICHLOROBENZENE 250 I ugfl 

'.. . 250 U 

250 u .  
250 U 

250 ' U 



Volatile Organics by GC/MS 

~~ 

Units 

uglL 

ugn- 

ug/L 

Wfl 

Method SW8260 

Reporting Result Result 
Limit Qualifier Footnote 

5 U 

5 U 

10 U 

5 U 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708320 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2439 Reported on: Wednesday, September 10.19 

CASNO 

Sample Matrix: liquid Date Collected: 20-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE . Date Analyzed: 02-Sep-97 Dilution: 1 
Prep Batch: ~08324 Report Basis: AS RECEIVED 

- Target Analyte Result 

. ._ - 
7571-8 

I 
DICHLORODIFLUOROMETHANE 5 

75101;4 .. . 

74-83-9 

I VINYLCHLORIDE i o  
BROMOMETHANE I 5 

I 

75-00-3 

75-69-4 

CHLOROETHANE 51 ugR 5 U 
TRICHLOROFLUOROMETI~NE 51 ug/L 5 1  U 

75-354 

76-13-1 
:. 

1.1 -DICHLOROETtiENE ' I  51 ug/L 5 U 
TRlCHLOROlRlFLUOROETNE 1 51 ug/L 5 .  u 

167-64-1 

, 75-15-0 

ACETONE I 5.5 ugfl 100 J 

CARBON DISULFIDE 1 51 u g k  5 U 

178-93-3 I 2-BUTANONE . I 1001 uan I 100 I u I I 

75-09-2 

156-60-5 

METHYLENE CHLORIDE j 51 . ug/L 5 U 
TRANS-1.2-OICHLORONENE 51 ugfl 5 U 

75-34-3 

I 156-59-2 

1.1-DICHLORORHANE 5 U I 
1 

CIS1 ,2-DICHLOROETHENE 51 ugfl 5 U 

74-97-5 ' 

67-66-3 

2-HWANONE 

uglL TETRACHLOROETHENE 

_ _ ~  

BROMOCHLOROMETHANE I 51 u g k  5 U 
CHLOROFORM 51 ugfl 5 U 

71-55+ ' . 

594-20-7 ' 

56-23-5 

563-58-6 . 

107-06-2. . .. 

71-43-2 

79-01-6- 

' ~.I.I-TRICHL~ROETHANE 51 ugR 5 U 
2.2-DICHLOROPROPANE 5 ugfl 5 U 
CARBON TETRACHLORIDE 5 [  UglL . 5  U 
1.1-DICHLOROPROPENE . . I .  5; u g R  5 U 
1.2-OICHLOROETHANE 5 U $ L  5 U 

. .  I 5 .' ug/L 5 U 
TRICHLOROEMENE 51 ua/L . .- 5 ' U  

I 

I 
! 

I 
BENZENE . 

I I . .  - 
78-87-5 1.2-DICHLOROPROPANE 51 uglL . ' . 5  U 

51 uglL .5 U 1 
10061 -01 -5 CIS-1,3-DICHLOROPROPENE I 51 UgiL 5 . u  

5 uglL 5 - u  
74-95-3 DIBROMOIMETHANE 

75-274 ' BROMOOICH\OROM€THANE 
I 

108:lO-1 4-METHYL-2-PENTANONE 501 uglL . .  50 -U *s, I yo 
I 

: 108-88-3 ' 'TOLUENE ! 

I 



Volatile Organics by GCIMS 

106-934 

108-90-7 

630-208 

100414 

Method SW8260 

5 ugR 5 U 1 .Z-DIBROMO%E I 

CHLOROBENZENE 5 ugR .. . 

1,l.l .2-TETRACHLOROETHANE I '  5 uglL 5 -u . 

ETHYLBENZENE 5, ugfl 5 U I  

5 ( . . .  u ,....' . .  . . . . . . -  - .- . -. 

Lab  Name: Paragon Analytics, Inc. 

Work Order Number: 97'08320 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2439 

9882-8 

96-1 8 4  

Reported on: Wednesday, September 10.19 

~ ~~ 

I si - ugR 5 U I  
1.2.3-TRICHLOROPROPANE I 51 ugfl 5 U 1 
ISOPROPYLBENZENE 

-~ ~ ~~ 

Sample Matrix: liquid Date Collected: 20-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep97 Dilution: 1 

79-34-5 I 1.1.2.2-mRACHLOROEllkNE ! '  5 

108-86-1 1 BROMOBENZENE i 5 

Report Basis: AS RECEIVED Prep Batch: v08324 

u g 5  5 U 

ugR' 5 . u  

I 142-28-9 1 1 .3-DICHLOROPROPANE 1 51 uaR I 5 1  U 1 1 

103-65-1 1 N-PROPYLBENZENE 

1 12448-1 I DIBROMOCHLOROMETHANE I 51 ugR I 5 1  u I 1 

51 ugR 5 U 

1 5 

~~ 

1 0 6 4 3 4  I 4-CHLOROTOLUENE 

98-06-6 1 TERT-BUTYLBENZENE I 5 
ugR 5 U 

ugfl 5 U 

5 ugfl I 5 U 9563-6 1 1.2.4-TRIMETHYLBENZENE 

, 13598-8 I SEC-BVTYLBENZENE 51 ugfl ' 5  U 

541 -73-1 

-. .*.. . .. .- . . ... 2: . ..!.: 
_._ :.: ..: .. .. 

5 j  u9R 5 U 1.3-DICHLOROBENZENE I 

.- . 

10646-7 1.4-DICHLOROBENZENE j 51 ugR 5 U 

9550-1 1.2-DICHLOROBENZENE 51 uglL 5 U 
96-1 2-8 1 .2-DIBROM03CHLOROPROPANE 51 u g n  5 U 

120-82-1 1.2.4-TRICHLOROBENZENE 5!  uglL 5 U 

87-68-3 ' HEXACHLOROBUTADIENE 5 '  uglL 5 U 

91-20-3 NAPHTHALENE i 5 uglL 5 U 
I 87-61-6 .1.2.3-TRICHLOROBENZENE ' 51 ug/L 5 U 

, 



G U M S  W 0 RI<S I i  EETS 
HOLDING TIMES / CJIAIN-OF-CUSTODY 

Jncludc all samplcs, dilulions, & rcnnnlyscs 

Qu;int;iLcs ’ R c v  1.0 

ValidalodDak: .~L!?/$P J I  
ReviewedDate: k4, \ y  ’ 

21 

22 

23 

24 

2 5  

26 

If a particular category is “Not Appliciblc.” pleirc dciiotc with N/A 

ic 
: I  o f 9  



k>.':'.-., df.?,.. 

i;.g:.:>1 .... 
GUMS WORKSHEETS 
TUNING & PERFORMANCE 
(FORM 5 INFORMATION) 

DATE: 

TIME: 

TUNE 5:  

Include all tunes 

.. . 
. .  . .  

QuantaLcx ,Rev 1.0 (1/ 

. (  ..,. 

Associated samples: ) Z , I 3 ,. I Y , I  C ~ o >-, J S- 

. .  

DATT::-. ._. _ _  . 
TUNE 4: 

TIME: 

Associatcd samples: 

4ssociatcd sntnplcs: 

DATE: 

'7'1 MI;: 

V N E  6: 

\ssociatcd samples: 

COMMENTS ' 

M- : 



GUMS WORKSHEETS 
INITIAL CALIBRATION 
(FORM G INFORMATION) 

Include samples, reanalyses, dilutions, matrix spikes, and blanks 

QuantaLcs ' Rcv 1.  

CALCULATION CHECKS' I RRF< I O/DRSD> I I RRFl  I ATLEAST I 

/ 

A-k{ Associatcd samples: 

I-CAL 2 :  3)  4) 

Associated samples: 

Associated samples: 

ssociatcd samples: 

;c 3 of 3 gcms63'1 wh 



G C/MS W 0 RKSHEETS 
CONTIN U 1 NG CA I,IBRATlO N 
(FORM 7 INFORMATION) 

c-CAL 3: 

11icludc S ~ I I I I ~ ~ C S ,  rca~ialyscs. dilutions, inalris spikcs, and:blal&s 

, . . .  ,:.. 
6 )  ' .  5 )  

:, 6. 
I .  

Associated samples: c, 0, 7 . ;  1 

\ssociated samplcs: 

I . '  . .  

: QuantaLcx ' RCV 1.0 (l/! 

I 

Pogc 4 of 9 

F/ 



G C/MS W 0 RKS I.1 E ETS 
BLANKS 
(BLANK FORM 1 & 4 INFORMATION) 

BLANK NUMBER 

ELK #: 

yA-$7 i) qc \ - r  m 0 

EXIRACTABLES CORRECT BLANK I BLANK BLANK 
MATRIX 20 CONTAMINANTS CONTAMINANTS 

DATE . DATE & LEVEL SAMPLES 
ENTER BLANK CONTAh4INANTS FOLLOWED BY I )  C JX FOR COMMON? 

2) C MDL FOR OTHERS7 A O N C E N T I U T I O N  
YM EXTRACTED ANALYZED YM 

1) 2) 1 ] f l  e-Cl-fl(6 4/3/97 
U T -  330 

QuantaLcx ' RCV l.C 

1) 
ELK #: 

2) 
\ 

1) 2) 
3LK 8:  

issociakd samples: 

2) - I )  
1.K I: 

ssociotcd samples: 

COMMENTS 

I '  

, .  
. .  

I l ' . ,  n;lnisul;ir caicgory is "No1 Applicable," please denoic with NlA 
5 01 '  3 

gcms631 WK 



;:+:<<*., 
,. 

'A; .,,<,, 3 
L:... 

. _  G U M S  WORKSHEETS 
SURROCATES/INTERNAL STANDARDS 
(FORM 2, & 8 INFORMATION) . .  

Include samples, dilutions, reanalyses, matrix spikes, &'blanks . .  

QLI 
II 

SNVII'LII NUMIILIt SUKKOCiAl'll IFNO. K i m r .  OK IKI'EKNAL SI'I). SINK.  & IS . .  

(lN~'l.l1111~ SAMl'l.li I l l i l ' I IV l i l lY  ltl3~:h-l' ANIVIIII . I lKANAl. ,  A l I l (h  It,?'. i'Al.l'lll.A~ll~iNS A SI Iltlii H;h'l'l:S . , INl'l~ItNAl. S'l'ANlMltl)S 

NUMBER IF LIMITS LIMITS MET KEANAL. LIMITS MET LIMITS LlMlTS TRANSCRlmlONS OUTSIDE,' 
. .  

. OUTSIDE 
. . .  

. WLIMITS * *  ACTIONYCOMMEKTS NO'I'&4IX) YIN Y M  YIN M I T  YM MITI' YM W '  YM 

4 MP IA/ tr U F  
. .  

. .  . .  
-7' ~~~ ~~~~~ ~~ ~ , .  7 . I  

. .  , '.I. 

. . . . .  
, ' .  

, , :,. 
I I 4.' 

. .  
L 

, I . '  

: I  

. .  



. .  

TYPE OF SPIKE 
(CIRC1.E ONE) 

-& ID NUMllJill 

QuantaLcx ' Rcv 1.0 ( 

LIST MSIMSD " 

ANALYZED M I X  YIN YIN Y/N (I~OL.I,OWED IJY l'Ellcl;Nl* IlECOVEIlY) ' (FOLLOWEDBY RPD) , 

LIST SPIKING COMPOUNDS FREQ- . SI'IKEDAT CA.LC.& 
DATE & UENCY .' CORRECT TRANS. OUTSIDE PERCENT SPIKING COMPOUNDS 

ACTIONS I 

COMMENT 
OK ' It ECOVE Il Y CRITERIA OUTSIDE RPD CRITERIA ' ' 

TIME CRITEItIA ' ' ; I  IXVEI. '  

M&?i& q / \ / q 7  

I3 L ' i . 0  . .  

GUMS WORKSHEETS 
SPIKES/LCSs 
(FORM 3 INFORMATION) 

Associalcd samplcs: 1 $2, 13, I L), 1 6 ,  O J ? ) ~  / 

Include matrix spikes and laboratory fortified blanks 

. .  

I , I  I I 

LCS 1 MS I MSD # . .  

Associ;i[ctl s;~tiiplcs: 
. .  

L C S . 1  MS I MSD H 

Associated samples: s .  

, .  

1 ICs I MS I MSD H 
. , .  , .  ' .  4 

. .  
hssociatcd samples: 

1 . .  

/+'Lw/ 

Associalcd samplcs: 
.. . I 

I I I 

See Appendix E for appropriate number of calctilatiotis. I l ' n  partisul;lr ~ ' ~ I I L ' S I ~  is "No[ Applicable." plearc dcnoic will1 N l A  
I 

1: 7 01' 9 . .  ' gcms69 1 w/DL 39y- 



.. . 

QLI 
W 

r. ' ,;.; ,* I , .* 
" *U'C/MS WORKSHEETS 
CO M PO U ND ID E NTIFICATIO N/Q U A NTI'TATIO N 
(FORM 1) 

, .  

' lbCRlT&lA ' ; CALCULATION CIIECKS*' 

RRT MASS SPECTRA TRANS- 

SAMPLE NUMBER (036) S P E C m  COMPOUNDS P R E S E ~  CRQLS CHECK' CRIPTION 
(INCLUDE IF MET L FAIIJNC ID (TCL & TIC) C O W C T  1.3 HIT(S) I EWORS ACTIONSICOMNTS 

I'KOULEMS EXIST) , YM MET YM CKI'I'EKIA YM YM SAMPLE YM 

Includc all sarnplcs, dilu(ions, rcanalyscs, blmks 

* .  

, ,  ~ 

. .  

. .  : : I  

. gcms69lyfDLI.. 
I 



G C M S  WORKSHEETS 
SYSTEM PERFORMANCE & DATA COMPLETENESS 

QuantaLcx. 'Rev 1.0 (1 

Include only samples for which problems exist 

OTHER MISSING DATA 

(INCLUDE MASS SPECTRA) 



DA-SSO1 

Data Quality Assessment Report 

Rocky Flats Environmental Technology Site 

II I SS01B005 / SSOlBOlO I ll 

6Nater; 3/Soilp I 11 Paragon Analytics, Inc. QuantaLex, Inc. 
I- I 

Sample Numbers: BHI7028RM. B 1  H 70 2 9RM. BH17030RM. . . . . . . .  G W 17002RM. . . . . . .  GW17003RM. G W 1 7004RM. 
RML'.:-.' GW17005RM. GW17006RM. GW1.7007 _!. 

I . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  . .  , 

. . . .  . .  . . . . . . . . . . . .  7 . .  

General (Cover Page, Table of Contents, DRC Checklist, Y N 

Chain of Custody Y N 

Narrative) 

Holding Times 
-~ 

Comment 1 

Sample Preservation Y N 

Surrogate Recovery Y N 

Matrix SpikeMatrix Spike Duplicate Y Comment 2 

Instrument Performance Check Y N 

Internal Standards Y N 

Sample Results Y N 

Tentatively Identified Compounds Y N 

Quality Control Check Samples Y N 

Blanks Y 

Other QC Y N 

Calibration Y Action Items 1 and 2 

Action Item 3; Comment 3 

-Y 
N 
N/A- Item is not applicable to the Line Item . 

Item was reviewed or non-compliance was identified. . 
Item was not reviewed or non-compliance was not identified 



.(rl ?- I... . . .:; .- r. . .. .. ._. . ., . .  

Action Items: 

1. The following sample results were qualified as estimated (J) due to the percent 
relative standard deviations (%RSDs) which exceeded 30% in the initial calibration: 

Acetone in all samples 

0 2,2-Dichloropropane in all samples 
0 4-Methyl-2-pentanone in all samples 
0 2-Hexanone in all samples 
0 Naphthalene in all samples [140] . 

The following sample results were qualified as estimated (J) due to the percent 
differences (%D) which exceeded 25 % in the continuing calibrations: 

Methylene chloride in all samples 

2. 

2,2-Dichloropropcq1e. in_all:samples: e . ._ 

..e - r .  ~:2~Hex~o,ne:inls~giiples~BH~1-7028RM, BH1:7029&; GW 17002RM, 
.'.. . 

' GW1'1003RM~GW170'04RM~'~GWl7005RM, GW17006Rh4, GW17007RM 
tw 

3. The following sample results were reported as undetected due to blank 
contamination, according to the Functional Guidelines criteria (5x rule): .- . 
0 Methylene chloride in samples BH17028RM, BH17029RM, BH17030Rh4, 

GW17002RM, GW17003RM, GW17004RM, and GW17005Rh4 [149] 

Comments: 

1. The chain of custody records did not indicate the temperature of the samples upon 
receipt. No action is necessary since the affect of temperature on the s d p l e s  'is.. 
unknown. [231] 

The percent recovery of trichloroethene (83%) was below.the.QC limits of 85%.to . . 

121%, in the matrix spike duplicate (MSD) analysis of sample GW1.7002RM. . 1 
MSMSD analyses was not performed for the soil matrices. The VA970902 
LCSLCSD analyses performed on 09/02/97 were utilized for both the soil and a 
water matrices with different QC criteria.. No action is taken because-sample .. results 

Themethod blank VA970902-1MB was utilized for both soil'and water'matrices. 
No action is taken. [168] 

. .  

. .  . .  

. .  

2. ' 

. .  
are not qualified based solely on MS/MSD recoveries. (1141 

. .. . 

. , . 3 .  

97 A 7447 v 

~~ 



. .  I 
I 

CASNO 

Volatile Organics by GClMS 
Method SW8260 

. Target Analy te Result Units Reporting Result Result 
Limit Qualifier Footnote 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2442 

75-71-8 I DICHLORODIFLUOROMETHANE 630 

Reported on: Wednesday, September 10.19 

ugkg 630 u I. 1 

Sample Matrix: Solid 

Cleanup Method: NONE 

Date Collected: 25Aug-97 
Date Extracted: 01-Sep-97 
Date Analyzed: 01-Sep97 

% Moisture: NIA 

74-87-3 

75-01-4 

Report Basis: AS RECEIVED prep Batch: V08320 

CHLOROMFMANE 6301 ugkg 630 U 

VINYLCHLORIDE ,' -13001 ugkg I 1300 U I  
_ _  

Sample Aliquot: 4 
Final Volume: 10 

Dilution: 50 

75-00-3 . CHLOROETHANE 6301 ug5g 630 u !  

" I  

7569-4 1 TR I CH LOROFLUOROMETHAN E 630 1 ualka I 630 1 u !  ! 

74-83-9 ~ 1 BROMOMETHANE . I 6301 uaka I 630 1 U I I 

75-35-4 

76-1 3-1 

67-64-1 

630 ugkg 630 u i  i 1.1-DICHLOROETHENE 

TRICHLOROTRIFLUOROETHANE 630 uglkg 630 u f  
ACETONE 13000 uglkg 13000 U I  jJJ-lW 

~ ~- ~~ 

75-1 5-0 CARBON DISULFIDE 

75-09-2 METHYLENE CHLORIDE 

156-60-5 TRANS-1.2-DICHLOROETHENE 

. I 

! 4 I40 

630 uglkg 630 u ;  
2600 ugkg 630 0 '  

I ~z~oO1f-149: 
630 uaka 630 U 

75-34-3 [ 1.1-DICHLOROETHANE I 6301 u&kg I 630 I U i 

78-93-3 

74-97-5 

~~~~ ~~~~ 

156-59-2 1 CIS-1.2-DICHLOROETHENE 

2-BUTANONE 13000 '&kg [ 13000 U - i  
BROMOCHLOROMETHANE 630 u g k a  I 630 u j  I 

~ 

630 I U ' 

67-66-3 

7 1 -55-6 

1 

CHLOROFORM 630 ugkg 630 u i  
. 1,l. 1 -TRICHLOROETHANE 630 uglkg 630 U 

594-20-7 2.2-DICHLOROPROPANE 630 uglkg 630 U : U3-1Y0,Vil 
I 

I 
56-23-5 CARBON TETRACHLORIDE i 630 

563-58-6 I 1 .I-DICHLOROPROPENE I 630 

630 u .  ugkg 
ualka 630 U 

. .  . 
107-06-2. 1 1.2-DlCHLOROiTHANE I ' 6301 . ugkg I ..: 

-630 . U : 

. .  
. .  630 U '  i 

75-27-4 . BROMOOICHLOROMETHANE 1 630 , uglkg- 630 . U . . . ,: I 

74-95-3 . DlBROMOMETljANE 630 uglkg 

I 78-87151 

10061 -014 

108-1 0-1 

108-88-3 , 

10061 -02-6 

79-00-5 

~ ~~~ 

i 
~~ 

1.2-DICHLOROPROPANE 630 ugkg ' - . 630 'u ' . 

CIS-1.3-DICHLOROPROPENE 630 ' w"(9 630 u .  - i  
. !  : .UJ-/W 

I. 
-__: 

4-METHYL-2-PENTANONE 6300 ' ugkg 6300 U 

TOLUENE 630. . Ugkg 630 . .  U j 

1.1.2-TRICHLOROETHANE , U j A B  

-. 

t TRANS-1.3-DICHLOROPROPENE 1 630 ugkg .. 630 : U - 
------ ' 630 

6300 

. 127-1 8-4 630 
P 

2-HEUNONE 
-- - 

__I_____ 

U 0 p - l  i - U J , -  I . . U 

U I 

I _.--- . 



Volatile Organics by GC/MS 
Method SW8260 

Lab Name: Paragon Analytics, Inc. 
Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

4 
10 

ate Analyzed: 01Sep97 . Dilution: 50 

Sample Aliquot: 
Final Volume: 

Report Basis: AS RECEIVED Prep Batch: v08320 

... 

I YO 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively identified Compounds 

TIC Retention TIC Analyte Res u I t Units 
Time Qualifier 

NONE DETECTED - 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

4 
10 
50 

Sample Aliquot: 

Date Extracted: 01-Sep-97 Final Volume: 

Cleanup Method: NONE Date Analyzed: 01-Sep-97 Dilution: 
Report Basis: DRY WEIGHT Prep Batch: v08320 

\ . .  

. -  .. . 

. .  . .  . .. . 

. . .  



. .  

74-87:3 . . . . ' - , , . 
75-019 :I. y.;.: 
74-83-9 

... .. C H L O R O M T E  3. . . ,. . , . , ... , 630 u g k g  630 

...? NYL-CHLORIDE . . .  1300 u g k g  1300 

BROMOMElHfiNE 630 u g k g  630 

79-01-6 

78-87-5 

~ 

TRICHLOROETHENE 630 u g k g  630 

I .~-OICHLOROPROPANE 630 u g k g  630 
1 

~ 

10061-01-5 CIS-1.3-DICHLOROPROPENE . 6301 . 630 

108-10-1 1 4METHYL-2-PENTANONE 6300 1 uaka 1 . 63nn 

108-88-3 TOLUENE 630 

630 

79-00-5 1.1.2-TRICHLORONANE 630 

591-78-6 2-HEXANONE 6300 

ugkg 630 

u g k g  630 

- u g k g  630 

u g k g  6300 
-- 

127-1 8 4  TETRACHLOROETHENE A 630) u g k g  630 

Volatile Organics by GClMS 
Method SW8260 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

ClientProject ID: RIN #97A2442 Reported on: Wednesday, September 10,19 

Sample Aliquot: 4 
Final Volume: 10 

Dilution: 50 

Sample Matrix: Solid Date Collected: 25-Aug-97 
. % Moisture: WA Date Extracted: 02-Sep-97 
Cleanup Method: NONE Date Analyzed: 02Sep-97 

Report Basis: AS RECEIVED Prep Batch: ~08324s 

CASNO I ' Target Analyte I Result I Units IReporting 
Limit 

75-71-8 I DICHLORODIFLUOROMETHANE 630 

75-00-3 I CHLOROETHANE I 6301 uglkg I 630 U I  I 
~~ 

75-694 -1 TR~CHLOROFLUOROMETWNE ~ 1 -  6301 u g k g  1 ~ 630 +I , -.. 
76-13-1 TRICHLOROTRIFLUOROETHANE 630 U g k g  . 630 

67-64-1 ACETONE I 13000 ugkg 13000 

u ;  I 75-15-0 CARBON DISULFIDE 630 u g k g  630 

75-09-2 M N Y L E N E  CHLORIDE 440 Ugkg 630 

156-60-5 I TRANS-1.2-DICHLOROETHENE I 6301 u g h  I 630 
~ ~~~ 

75-34-3 1 1.1-DICHLOROETHANE I 6301 U Q ~ Q  I ~ 630 

76-93-3 I -2-BUTANONE I 130001 uska I 13000 
. .  

74-97-5 I BROMOCHLOROM~HANE - I 6301 u g h  1 630, u i  I 
67-66-3 CHLOROFORM 6301 u g k g  630 

71-556 1.1, I -TRICHLOROETWNE 6301 u g k g  630 

U '  I 
U 

594-20-7 2.2-DICHLOROPROPANE 630) u g k g  630 

56-23-5 CARBON TETRACHLORIDE 6301 u g k g .  630 u i  I 
563-586 1.1 -DICHLOROPROPENE 630 u g k g  630 

107-06-2 1.2-DICHLOROETHANE 630 u g k g  630 

71 -43-2 BENZENE 630 u g k g  630 u . .  I -1- ' .  

- 
U' 



Volatile Organics by GCIMS 
Method SW8260 

142-28-9 

124-48-1 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

ClientProject ID: RIN #97A2442 

1 ;3-DICHLOROPROPANE 6301 u g k g  630 u !  
DIBROMOCHLOROMETHANE 6301 u g k g  I 630 U I  

Reported on: Wednesday, September 10, 19 

106-93-4 

108-90-7 

Sample Matrix: Solid Date Collected: 25-Aug-97 Sample Aliquot: 4 
% Moisture: NIA Date Extracted: 02-Sep97 Final Volume: 10 

Cleanuci Method: NONE Date Analyzed: 02-Sep-97 Dilution: 50 

1.2-DIBROMOETHANE 630 u g k g  630 U 

CHLOROBENZENE 630 u g k g  I 630 1 U 

Report Basis: AS RECEIVED prep Batch: ~08324s 

636 '. u g k g  630, U 

630 u g k g  630 U 

1330-20-7 I TOTAL XYLENES i 630i uaka I 630 I U \ 
100-42-5 STYRENE I 630 u g k g  630 u l  

I 630 630 U I  75-25-2 BROMOFORM I u g k g  

98-82-8 ISOPROPYLBENZENE 630 u g k g  630 u \  

1 6301 u g k g  630 u l  
96-1 8 4  1.2.3-TRCHLOROPROPANE 630 u g k g  630 U 

108-86-1 BROMOBENZENE ! 63oi u a k a  ! 630 u l  
79-34-5 1 ,l .2.2-TETRACHLOROETHANE 

103-651 . N-PROPYLEENZENE I u g k g  630 u :  

10867-8 1.3.5-TRIMETHYLBENZENE 630 u g k g  630 U I  

I 630 
' 

I 

95-49-8 2-CHLOROTOLUENE 630 uglkg 630 u j  

106-43-4 4-CHLOROTOLUENE 1 630 u g k g  630 u i  
9846-6 TERT-BUPILBENZENE I 6301 uglkg 630 u f  
9563-6 1.2.4-TRIMETHYLBENZENE I 6301 uglkg 630 u !  
135-98-8 SEC-BUMLBENZENE I ! 6301 u g k g  630 u :  
541-73-1 1.3-DICHLOROBENZENE ! 630/ ugkg 630 U I  

~ ~~ ~ ~~ ~~ 

99-87-6 P-ISOPROPYLTOLUENE i 630 u g k g  630 U j  

106-46-7 1.4-DICHLOROBENZENE i 6301 u g k g  630 u j  
I 104-51-8 N-BUTYLBENZENE 6301 Ugkg 630. U 

6301 u g k g  630 u i  
96-1 2-8 ' 1.2-DIBROMO-3CHLOROPROPANE . .  ! 630i uglkg 630 U I 

I 630 u j  
I 630 i u i  

I 95-50-1 1.2-DICHLOROBENZENE 
8 

I 120-82-1 1.2.4-TRICHCOROBENZENE 6301 u g k g  

87-68-3 HEXACHLOROB.UTADlENE 630 uglkg 
91 -20-3 NAPHTHALENE. . I 630: ugkg 630 
87-61-6 _. ,~ 1.2.3-TRICHLOROBENZENE 630: uglkg 

u j  
I .- 

630 1 U : 
-------I -__._-. i---.- Le- 

. .  

- 

UJ-/YO 

AA 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Retention 
Time 

. - , . , . . . 
. _  . . _ _ .  . .  

TIC Analyte Resu It Units 

. .  . 
NONE DETECTED 

Qualifier I 
I 

I 

.. ,. . .  
. .. . 

AB 

.I.-.>. 
i. ... . . 
._ . .. .*? 
:.. 3 I 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN W7A24.42 Reported on: Wednesday, September IO. 19 . .  

Sample Matrix: Solid 

Cleanup Method: NONE 
% Moisture: N/A 

Sample Aliquot: 4 

Date Analyzed: 02-Sep-97 Dilution: 50 

Date Collected: 25Aug-97 

Date Extracted: 02Sep-97 Final Volume: 10 

I 

. .  .. . . .  . .  - .. . _  ... 



Volatile Organics by GCIMS 
Method SW8260 

CASNO 

7571-8 

Lab Name: Paragon Analytics, Inc. 
I 

TargetAnalyte . Result Units Reporting Result Result 
Limit Qualifier Footnote 

DICHLORODIFLUOROMm(ANE 630 ugkg 630 1 U I 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2442 

75-00-3 

75-69-4 

Reported on: Wednesday, September 10, 19 

CHLORO.ETHANE 1 630 ug&g 630 u /  
TRlCHLOROFLUOROMrmANE 630 ugkg 630 I U 

Sample Matrix: Solid Date Collected: 25-Aug-97 Sample Aliquot: 4 
% Moisture: FUA Date Extracted: 02-Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 02-Sep97 Dilution: 50 

75-354 

76-13-1 

Report Basis: AS RECEIVE0 Prep Batch: ~08324s 

1.1-DICHLOROETHENE 630 ugkg 630 U 

TRICHLOROTRIFLUOROEE 630 ugkg 630 U 1 

.. . 

67-64-1 ACETONE 1 13000 ugkg 13000 U u 3-140 
I 75-15-0 1 CARBON DISULFIDE 630 

75-09-2 METHYLENE CHLORIDE I 420 

156-60-5 TRANS-I .2-DICHLOROEMENE 630 

75-34-3 1.1 -DICHLORO€lHANE 630 

156-59-2 CIS-1,2-DICHLOROETHENE 630 

I 

ugkg 630 U 

uglkg 630 J.B i 630U *Iyq! 

ugkg 630 u !  
3 ugkg 630 f U 1 

ugkg 630 U I  
78-93-3 

74-97-5 . 

2-BUTANONE i 13000 ugkg 13000 u j  
BROMOCHLOROMFIHANE 630 uglkg 630 i u j I 

67-66-3 

71-55-6 

594-20-7 

56-23-5 

563-5843 - I 1.1-DICHLOROPROPENE - I 6301 uaka I 6301 U ! I 

CHLOROFORM 630 ugkg 630 I U j 
1.1.1-TRICHLOROETHANE 630 ugkg 630 U 

2.2-DICHLOROPROPANE 630 ugkg 630 1 U i U J - M , l Y I  
CARBON TETRACHLORIDE 630 ugkg 630 1 u i 

107-06-2 1 1.2-DICHLOROEMANE 6301 ugkg 630 1 U 1 I 

79-01-6 

78-87-5 , 

74-95-3 

75274 

10061 -Ol:5 
--. 
108-1 0-1 

108-88-3 

, 10061-02-6 

79-00-5 

TRICHLOROETHENE-. 630 ugkg 630 f .  U 1 , 

- I..Z-DICHLOROPROPANE . . 630 ugkg 

DIBROMOMWNE. .. . 630 , uglkg 

EROMODICHLOROMETHANE 630 . ugkg 630 j . U 

630 . U 
.630 i U - 

I 

1 . .  

I_! 
CIS-1.3-DICHLOROPROPENE- 630 . ugkg' 630 1 u j  

-_ --_- 

. .  
4hETHYL-2-PENTANONE ' 6300 Uglkg 

TOLUENE , .  630 ' ugkg 
T~NS:1,3-DlCHLOROPROPENE ' _. .. 630 uglkg 

1 .I 2-TRICHLOROETHANE 630 ugkg 63.0 

2-HWNONE , . 

- 

II J-IW, J'i I 
I_______ 

u j  
6300 -ug/kg- .. 6300 . u j  

--I__I__..... 



Volatile Organics by GC/MS 

142-28-9 

12448-1 

Method SW8260 

1 ;3-DICHLOROPROPANE 630 uglkg 630 U 

DIBROMOCHLOROMETHANE 630 Ugkg 630 U 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

. Client Name: Kaiser-Hill Co.. L.L.C. 

ClientProject ID: RIN #97A2442 

108-90-7 
- .  

630-2Ok - 

Reported on: Wednesday, September 10.19 

- ~ - - -  

CHLOROBENZENE 630 uglkg 630 U 

1.1.1:2-lETfU4CHLOROETHANE 630 uglkg 630 [ U 

Sample Matrix: Solid Date Collected: 25-Aug-97 Sample Aliquot: 4 
% Moisture: N/A Date Extracted: 02Sep-97 Final Volume: 10 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 50 
prep Batch: vO8324s Report Basis: AS RECEIVED 

100414 

1330-20-7 

ETHYLBENZENE 630 uglkg 630 U 
TOTAL XYLENES 630 uglkg 630 u t  I 

1 106-934 I 1.2-DIBROMOFMANE 1 6301 uglkg I 630 I U I I 

10042-5 

75-25-2 

98-82-8 

96-1 8 4  

79-34-5 

SMRENE i 630 uglkg 630 u ! -  

ISOPROPYLBENZENE 630 uglkg 630 u i  .; 4’ 

630 ugkg 630 U i  
1.1.2.2-TElRACHLOROETHANE 6301 ugkg 630 u ;  

-1. u l  , .  
BROMOFORM 630 uglkg 630 

. .  
1.2.3-TRICHLOROPROPANE , 

4 

108-86-1 

103-65-1 , 

EROMOBENZENE 6301 uglkg - . 630 u i  
N-PROPYLEENZENE ‘ I 630! 630 u i  I 

.:.-2:a 
:: :i 
. . .-  .. ..3 _.._ I .  .. . .. - -  

95-49-8 

10867-8 

106-43-4 

98-06-6 

24HLOROTOLUENE 630 uglkg 630 u i  
1.3.5-TRIM€TtiYLBENZENE 630 ugkg 630 u i  
4CHLOROTOLUENE 630 uglkg 630 u i  
TERT-EUIYLBENZENE 630 ualka 630 I u i  



Volatile Organics by GC/MS 

Retention 
Time 

Method SW8260 
Tentatively Identified Compounds 

TIC Analyte Res u I t Units TIC 
Qualifier 

NONE DETECTED 

Lab Name: 

Work Order Number: 

Client Name: 

ClientProject ID: 

Paragon Analytics, Inc. 

9708324 

Kaiser-Hill Co.. L.L.C. 

4 
10 
50 

Sample Aliquot: 

% Moisture: N/A Date Extracted: 02-Sep97 Final Volume: 
Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 

Report Basis: DRY WEIGHT Prep Batch: ~08324s 

. .  . .  

d 



Volatile Organics by GC/MS 
Method SW8260 

CASNO . Target Analyte Result Units Reporting 

75-71-8 DICHLORODIFLUOROMETHANE 5 u g n  5 

Limit 

74-87-3 CHLOROMETHANE 5 ualL 5 

Lab  Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2442 

Result Result 
Qualifier Footnote 

U 

U 

Reported on: Wednesday. September 10, 19 

BROMOMEWANE 

C H L O R O W E  

~~ ~ ~~ ~~~ ~ 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final Volume: 5 

. Cleanup Method: NONE Date Analyzed: 02-Sep97 Dilution: 1 

5 u9R 5 U 

5 uglL 5 U 

. . .  . .  . . . .  . 

TRICHLOROFLUOROMETHANE 

1 .l-DICHLOROETHENE 

TRICHLOROTRIFLUORO~NE 

.4 

5 uglL 5 u .  
5 uglL 5 U I  ,- 

40 UQfl I 5 1  \ 

CARBON DISULFIDE 

METHYLENE .CHLORIDE 

1 TRANS-1.2-DICHLOROEMENE 

74-83-9 

5 ugfl 51' u i 

51 u g k  51 u i - 3  icta 
7.9 uglL 5 B !  

I 

75-00-3 

75-34-3 

156-59-2 

78-93-3 

74-97-5 

, - 
1.1-DICHLOROET)iANE 5 ugfl 5 u !  
CIS1.2-DICHLORONENE 5 ugR 5 u l  
2-BUTANONE 100 uglL 100 u *:I I 
BROMOCHLOROMETHANE 51 ~5 5 u ;  

75894  

75-354 

67-66-3 

71 -55-6 

594-20-7 

56-23-5 

563-58-6 

107-06-2 

71 -43-2 

76-13-1 

CHLOROFORM 5 ugR 5 u :  
1.1.1-TRICHLOROETHANE 2 1  uglL 5 J 

2.2-DICHLOROPROPANE 5 !  u g n  5 )  U UJ-IYO, IYI 
5 ugR 5 U I  

1 .l-DICHLOROPROPENE 5 ugfl 5 u i  
5 u g k  5 U i  

BENZENE 5 uglL 5 u j  

CARBON TETRACHLORIDE 

I 
1.2-DICHLOROETHANE 

~~ 

67-64-1 

79-01-6 

78-87-5 

74-95-3. . . 

75-274 

'1 0061-01.-5 

.... 

75-1 50 

TRICHLOROEMENE 5 ugR 5 u- i 

5 ugR 5 u ;  1.2-DICHLOROPROPANE 

____ DIEROMOMETHANE 5 ug/L 5 u ;  
BROMODICHLOROMETHANE ' 5  UglL 5 

CIS-1.3-DICHLOROPROPENE. 5 uglL 5 U 
u :  - -__ 

_-____ . .  

7509-2 

156-60-5 



Volatile Organics by GCIMS 
Method SW8260 

142-28-9 1,3-DlCHLOROPROPANE 5 ugR 

124-48-1 1 DIBROMOCHLOROMETHANE 51 uak  

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2442 

5 U 

5 U 

Reported on: Wednesday, September 10, 19 . 

108-86-1 

103-65-1 

95-49-8 

108-67-8 

106-434 

98-066 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

BROMOBENZENE I 51 uglL 5 1  u ! 
N-PROPYLBENZENE 5' uglL 5 1  u I 
2CHLOROTOLUENE 5 j  uglL 5 j  u 
1.3.5-TRIMETHYLBENZENE I 5 j  UgiL 5 1  u I 
4CHLOROTOLUENE 5 uglL 5 1  U 

TERT-BUNLBENZENE 51 uglL 5 ;  u I 

Report Basis: AS RECEIVED Prep Batch: ~08324 

95-63-6 ' 

135-98-8 

541-73-1 

99-87-6 

10646-7 

104-51-8 

95-50-1 

96-128 

120-82-1 

87-68-3 

91 -20-3 

87-61-6 
-_I- 

.. . .~ 

I 
1.2.4-TRIMETHYLBENZENE . ' 1.. 5! .ugR.. 

SEC-BUTYLBENZENE . .  . I  '. , '  4 uglL . .  ; . - . 5 i  u . i  
1.3-DICHLOROBENZENE . , 5  uglL - .  ' . . 5 i  u ! -  

! 
P-ISOPROPYLTOLUENE 51' ugfL . . 5 1  u j 

1.4-DICHLOROBENZENE . .  - '  51' , uglL . 5 j  U, ! 

1.2-DICHLOROBENZENE 5 j  uglL ... . ' 5  . . u  . 

1.2-DIBROMO-XHLOROPROPANE 51 . .  uglL 5 1  u 1 -  
1.2.4-TRICHLOROBENZENE 51 ' uglL 

HEXACHLOROBUTADIENE 51 uglL 

1.2.3-TRICHLOROBENZENE 5; ug/L 5 j  u j I 

. I  

- .  
51 . ug/L 5 1  u N-BUTVLBENZENE 

1 -  

UJ-140 
: /-E] 
5 ;  +-- I - NAPHTHALENE 5 j  uglL - i 

96-1 8-4 I ,2.3-TRICHLOROPROPANE 5 uglL 

79-34-5 1.1.2.2-TEmACHLORORHANE 51 ug l l  



Volatile Organics by GClMS 
Method SW8260 

Tentatively Identified Compounds 

Retention 
Time 

. 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hili Co.. L.L.C. 

5 
5 
1 

Sample Aliquot: 

Date Extracted: 02-Sep97 ' Final Volume: 

Cleanup Method: NONE Date Analyzed: 02-Sep97 Dilution: Report Basis: AS RECEIVED Prep Batch: ~08324 

TIC 
Qualifier 

TIC Analyte Result Units 
. 

NONE DETECTFO 

. .  . -  

. -. . 

I I 
~ 

I 1 . .  

.:I : 

..-- ,.. .'?. 

..- .- 

. ..I .;: . , ;J .._ . . 

I 

. /  . .  

AB 



Volatile 

CASNO Target Analyte Result Units 

75-71 -8 DICHLORODIFLUOROMETHANE 5 ugk  
74-87-3 CHLOROMETHANE 5 uglL 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9'708324 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2442 

Reporting Result Result 
Limit Qualifier Footnote 

5 U 

5 U 

Organics by GCIMS 
Method SW8260 

7541-4 

74-83-9 

Reported on: Wednesday, September 10,19 

VINYL CHLORIDE 10 uglL 10 U 

BROMOMETHANE 5 uglL 5 U 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

Report Basis: AS RECEIVED prep Batch: V08324 

75-00-3 

75-69-4 

75-35-4 

CHLORORHANE 5 uglL 5 U I  

1,l-OICHLOROETHENE I 5 uglL 5 U I 
TRICHLOROFLUOROMFIHANE 5 uglL . 5  U 

76-13-1 

67-64-1 

75-1 5-0 
75-09-2 

156-60-5 

75-34-3 

TRICHL~ROTFUFLUOROEE 36 uglL 5 

CARBON DISULFIDE 5 uglL 5 U i  

*ACETONE 100 uglL 100 u i  V J-IYO 

METHYLENE CHLORIDE 3i UgiL 5 J,B I 5u - / Y q ,  
TRANS-1.2-DICHLOROETHENE 51 uglL 5 U r  j !YO 

1 .l-DICHLORORHANE I 51 ugll  5 U !  ! 
156-59-2 

178-93-3 

CIS-1.2-DICHLORONENE 1 5 uglL 5 u ;  
2-BUTANONE I 100 ugfl 100 u i  

74-97-5 

67-66-3 

BROMOCHLOROMRHANE 5 u g k  5 u i  
CHLOROFORM 51 ug/L 5 u t  

71 -55-6 

594-20-7 

56-23-5 

563-58-6 

107-06-2 

71-43-2 

79-01-6 

1 .l.l-TRICHLORORHANE 5 uglL 5 U '  I -  
2.2-DICHLOROPROPANE 5 uglL 5 u ,  U J - l ' f O , I Y l  
CARBON TETRACHLORIDE 5 uglL 5 u i  
1.1-DICHLOROPROPENE S/ ug/L 5 U I  

5 uglL 5 u t  
BENZENE 5 uglL 5 U 

TRICHLOROEMENE 5 uak  5 u !  

1.2-DICHLOROEMANE 

78-87-5 1.2-DICHLOROPROPANE 5 uglL 5 u !  ! - 
I 

75-274 

10061 -01 -5 

BROMODICHLOROMETHANE 5 I u g ' L j  ; I : /  j 
CIS-1.3-DICHLOROPROPENE -7- uglL 



Volatile Organics by GC/MS 

142-28-9 I 1 i3-DICHLOROPROPANE 

Method SW8260 

51 ug/L 1 5 1  U 1 1 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2442 

12448-1 

Reported on: Wednesday, September 10,19 

DlBROMOCHLOROMETHANE 5 ugn 5 U 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02Sep-97 .Dilution: 1 

10&907-. . . , 

63Q20-6:;: .< . .  . . . CHLOROBENZENE ,._ _.. . -. - - - . _ .  I . . . '  . ._ . 5 . 

. .  ~ . : l , l : - i ~ ~ ~ C H L O R O ~ N E  : ' 1. ' 5 . ugR' 5 U 

ugR 5 U 

I 100414 ETHYLBENZENE I 5 ugfl 5 U 

1330-20-7 5 U i TOTAL XYLENES 5 u q -  

100-42-5 1 SNRENE j 5 ugR 5 )  U t 

75-25-2 

98-82-8 

96-1 8-4 

I .-+ , -  
r:'. .. .. j 

I -..,.:I 

BROMOFORM 5 ugR 5 U I 
ISOPROPYLBENZENE 5 uglL 5 U 

1.23-TRICHLOROPROPANE I 5 ugR 5 U 

79-34-5 

108-86-1 

1.1.2.2-TETRACHLOROENE 1 5 ug5 5 U 1 
BROMOBENZENE 5 i  u g a  5 U i ! 

5 51 ,ugR N-PROPYLBENZENE . I  103-65-1 

AB 
It-to -97- 

U 

1 9549-8 I 2-CHLOROTOLUENE I 51 ualL 5 1  U I 
108-67-8 

106-43-4 

98-06-6 

1.3.5-TRIMETHYLBENZENE I 5 ugIL 5 U I 
4GHLOROTOLUENE 5 .. . .5. 

TERT-BWLBENZENE . . . .  . 1 '  

u '_  . .  . .  
I .  5 ugR - . . , 5  .. u 

95-63-6 t 
~ 

1.2.4-TRIMETHYLBENZENE 5 ugR 5 U 

135-98-8 SEC-BUMLBENZENE ! 51 ugIL 5 1  U I 
54 1 -73- 1 

99-87-6 

~ ~ 

I 
I U 1.3-DICHLOROBENZENE 51 u g 5  5 

* P-ISOPROPYLTOLUENE i s i  ugIL 5 1  U 

10646-7 1.4-OICHLOROBENZENE i 5 ugL  5 1  u 1 

95-50-1 

96-1 2-8 

120-82-1 . 

87-68-3 

91-20-3 

87-61-6 - 

5j . UgL. , 5  u . .. ' . I  ! .  

i .  ... . 

.1.2-DICHLOROBENZENE I .  .. 
l.2-OlBROMO-3-CHLOROPROPANE' 1' 5 u g L  5 . '  u 
1.2.4-TRICHLOROBENZENE. / 51 ugIL 5 -  .u . . . . I  . .  

5 u g n  5 '  u 
5 . u  . UJ-l'Yo . 

5 _.. u -  . .  

; HEXACHLOROBUTADIENE 

NAPHTHALENE '- , I .  51 ug/c 

1.2.3-TRICHMROBENZENE i .  



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Retention- 
Time 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

' TIC Analyte Result Units TIC 
Qualifier 

NONE DETECTED I 

ClientProject ID: RIN #97A2442 Reported on: Wednesday, September 10, 19 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

. .  



1 

CASNO Target Analyte 

. . .  

Result Units Reporting ' Result, Result 
Limit Qualifier Footnote 

Volatile Organics by GClMS 
Method SW8260 

75-71 -8 DICHLORODIFLUOROMETHANE I 5 ugA 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2442 

5 U 

Reported on: Wednesday, September 10.19 

74-87-3 

7&14 - 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

* -  ~~ 

CHLOROMETHANE 5 ugfl 5 U 
'VINYL CHLORIDE I 10 ugn- 10 U 

Report Basis: AS RECEIVED Prep Batch: ~08324 

7443-9 

75-00-3 

. . . . _ (  . _ .  . . . . . _. . . . - ..' 

EROMOMRHANE 5 uglL 5 U 
CHLOROETHANE , I 5 u g n  5 U 

... 

75-694 

7 5 3 5 4  

TRICHLOROFLUOROMEMANE 5 uglL 5 U I 

1.1 -DICHLOROETHENE f 5 uglL 5 1  U 
76-1 3-1 I TRICHLOROTRIFLUORORE ' 1 5 ugR 5 U 
67-64-1 I ACETONE 1001 uafl  I 100 I U I 
75-1 50 

75-09-2 

156-60-5 

CARBON DISULFIDE f 5 ugR 5 u ]  
I 

METHYLENE CHLORIDE I 2.7 ugR 5 J.6 " I . 
. .  

5 U g R  5 u !  TRANS-I .2-DICHLOROETHENE j 

75-34-3 

156-59-2 

67-66-3 1 CHLOROFORM 1 51 ugR I -. 5 I U ... - . -  

1 .I-DICHLOROETW\NE I 5 uglL 5 .  u. ' 

CIS-I .2-DICHLORONENE I 5 ugR 5 U I 
78-93-3 

I I:( 
2-BUTANONE i 1001 u g n  , I 100 - u.s;;;i'. .. 

i 5 

I 5 

71-55-6 ugR 5 -  u I 

UQlL 1 5 u 1 -  
56-23-5 

563-58-6 

-. 

. .  

j J-IW 

I CARBON TETRACHLORIDE 5 ugR 5 u i -  
1.1-DICHLOROPROPENE 1 5 uglL - 5 1  u 

.. . . 

10746-2 

7143-2 

1.2-DICHLOROETHANE 5 ugR 5 U I  
I BENZENE 1 5 u g l  5 u .- ; 

I 
79-01 -6 TRICHLOROETHENE 5 u ; -  u g k  5 

74-95-3 

75-274 , 

10061-01-5 

108-1 0-1 

108-88-3 

lOof3152-6 

79-00-5 

591-78-6 

127-1 S i  

OIEROMOMETHANE - 5  u f  
5 .  u ;  

ug/L 5 u :  

BROMODICHLOROMETHANE 

t 

u : ,  
u . '  ' 

i 

4-METHYL-2-PENTANONE i 50 uglL 50 

TOLUENE i 5 uglL 5 
TRANS-1.3-DICHLOROPROPENE 5 ug/L 5 u j  

U '  1.1.2-TRICHLOROETHANE ; 5 uglL 5 

TETRACHLOROETHENE 5 uglL . u . '  

I 

. *  
8 .  

uglL __ 50 ! 
j 2-HEXANONE 
I 

m------- --- -- -.-I___ 



Volatile Organics by GClMS 
Method SW8260 

142-28-9 

1 2 4 4 - 1  

Lab Name: Paragon Ana1ytics;lnc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2442 

1,3-DICHLOROPROPANE 5 uglL 5 U 

DIBROMOCHLOROMRHANE- 5 ugR 5 )  U 

Reported on: Wednesday, September 10. 19 

106-934 

108-90-7 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final Volume: 5 

CleanuD Method: NONE Date Analyzed: 02Sep-97 Dilution: 1 

1.2-DIBROMOEMANE 5 5 U 
CHLOROBENZENE I 51 uglL 5 U 

63022&jI 1 1.1.1.2-TETRACHLOROENE 5 u g k  5 U 
I 100-41-4 - ETHYLBENZENE I 5 ugn- 5 1  U 

1330-20-7 

10042-5 

TOTAL XYLENES 5 u g k  5 U I 
STYRENE I 5 ug/L 5 U 

75-25-2 
I BROMOFORM ! 5 u g k  5 U 

98-82-8 I ISOPROPYLBENZENE 5 

96-1 8-4 , I 1.2.3-TRICHLOROPROPANE 5 

uglL 5 U 
ualL 5 U 

79-34-5 I 1.1.2.2-TETR4CHLOROETHANE ! 51 ' ugk  5 1  U ! 
108-86-1 BROMOBENZENE ! 51 u o k  I 5 1  U [ 

I 5 103-65-1 1 N-PROPYLBENZENE 

95-49-8 - j .2GHLOROTOLUENE ! 5 

uglL 5 U I  i 
uglL 5 U 

108-67-8 i 1.3.5-TRIMETHYLBENZENE i 5 
10643-4 . I 4GHLOROTOLUENE ! 5 

uglL 5 u i 
u g k  5 U 

9-4 f , TERT-BUTYLBENZENE j .  ; 5 

95-63-6 . 1 I,Z.~-TRIMETHYLBENZENE 

135-98-8:' I SEC-BUNLBENZENE 5 

' .I 

5 
. -  

1 .  
I 

541-73-1 i I.~DICHLOROBENZENE . !  5 

I . .  UglL 5 U 

ugk. 5 U ! 
u g k  5 U i 

I uglL 5 i 

5 

106-46-7. 1 1.4-DICHLOROBENZENE 5 

99-878 . P-ISOPROPYLTOCUENE ugIL 5 U i 
ug/L 5 U ! 

104-51 -8 

95-50-1 

N-BUNLBENZENE j - 5 .  u g k  5 U 
I 1.2-DICHLOROBENZENE : 5 uglL 5 u !  

96-12-8 . I 1.2-DIBROMO-3-CtiLOROPROPANE 1 -  . 5 

87-68-3 . , HEXACHLOROBUTADIENE ! 5 
5 120-82-1 1.2.4-TRICHLOROBENZENE . 

-9 1 -20-3 NAPHTHALENE 5 

5 87-614' ! 
i 1.2.3-TRICHLOROBENZENE 

._  

~~ ~ 

._ - uglL , - 5  u . -  
ug/L . 5 '  u . _ .  

. uglL 5 u _' '  I 

uglL . 5 . . u . -  
.... . uglL 5 .  u 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Retention 
Time 

Lab Name: Paiagon Analytics, Inc. 

Work Order Number: 9708324 . 
Client Name: Kaiser-Hili Co., L.L.C. 

5 
5 
1 

Sample Aliquot: 

Date Extracted: 02-Sep-97 Final Volume: 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 
Report Basis: AS RECEIVED Prep Batch: v08324 

TIC 
Qualifier 

. TIC Analyte Result Units 

unuc 

Retention 
Time 

TIC 
Qualifier 

. TIC Analyte Result Units 

. . . . . . . . . . . . . .  - 
. .  . .  - .  . .  

I I I 



Volatile Organics by GC/MS 
Method SW8260 

CASNO Target Analyte Result Units Reporting 

75-71-8 DlCHLORODlFLUOROMENE 5 ug/L 5 

74-07-3 CHLOROMETHANE 5 u g n  5 

Limit 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN ~ ~ ~ 2 4 4 2  

Result Result 
Qualifier Footnote 

U 

U 

Reported on: Wednesday, September 10. 19 

75-01-4 - - 

74-83-9 

Sample Matrix: liquid 

Cleanup Method: NONE 

Date Collected: 25-Aug-97 
Date Extracted: 02-Sep-97 
Date Analyzed: 02-Sep-97 

Prep Batch: ~08324 

% Moisture: N1A 

Report Basis: AS RECEIVED 

VINYLCHLORIDE 10 ugfl 10 U 
BROMOMETHANE 5 uglL 5 U 

Sample Aliquot: 5 
Final Volume: 5 

Dilution: 1 

75-00-3 1 CHLOROETHANE 

75-69-4 TRICHLOROFLUOROMETHANE 

4 

5 u p -  5 U 

5 uglL 5 U '  

7535-4 

76-13-1 

1.1-DICHLOROETHENE 5 uglL 5 U 
TRICHLOROTRIFLUOROENE 5 ugfl 5 U 

57-64-1 I ACETONE 100 uaL 100 U 

781!j-O I CARBONDISULFIDE 

75-09-2 ! METHYLENE CHLORIDE 

156-60-5 I TRANS-1,2-DICHLOROETHENE 

5 1  u I 

5 uglL 5 U 

3.6 u 9 5  5 JOB 

5 uq/L 5 U 

- 1  
156-59-2 1 CIS-1.2-DICHLOROETHENE 

78-93-3 1 .2-BUTANONE 

74-97-5 1 BROMOCHLOROMrmANE 

67-66-3 I CHLOROFORM . 

71-55-6 l.1,l-TRICHLOROETHANE . :. 

594-20-7 1 2.2-DICHLOROPROPANE 

56-23-5 1 CARBON TETRACHLORIDE 

563-58-6 1.1-DICHLOROPROPENE 

5 u g n  5 U 

. - 5 ,: -.ug/L ' . . , .. 5 U 
100 . u . .  . -  100 ' uglL 

.. - 5  ugfl ' .5 u: 
5 1  ' u, 

- . 5  . .  uglL ' .  ' .  5j u UJ-PtO, IYI 

. .  . .. " - 5 u g n  

. -5  ugn; - 5 u 
I 51 . ugfl I 5 1  u I I 
. _ _  

107-06-2 1 1.2-DICHLOROEMANE 

71-43-2 BENZENE 

79-01.6 , TRICHLORO~ENE 

78-07-5 1 1.2-DICHLOROPROPANE , . 

74-95-3 DIBROMOMETHANE .. 

75-27-4 BROMODICHLOROMETHANE 

10061-01-5 1. CIS-1.3-DICHLOROPROPENE 

108-10-1 I 4-METHYL-2-PENTANONE 

108-88-3 , TOLUENE 

10061-02-6 TRANS-1.3-DICHLOROPROPENE 

79-00-5 1 ;1.2-TRICHLOROETHANE 

591 -78-6 2-HEXANONE 

127-1 8-4 1 TETRACHLOROETHENE 
--.--_.A _____ 

5 uglL . . 5 u .  
-5 

. . .  5 . u  ugll  . .  

:. , . 5 . ..' ugn- 5 - u .  
I 5 . ' uglL 5 U 

5 uglL 5 ,  .u 
5 ugn- 5 u :  

. .  

. .  
- _- 

--- 
___--- 5 ug/L 5 1  u 

50 ugll  50. U 

5 uglL 5 U 

5 uglL 5 U 

._i 5 ' U  

U 
- ' 5  u g n  

--- 50 uglL '50 
.- 

5 uglL - 57 1 u I --- 



'Volatile Organics by GClMS 

142-28-9 

124-48-1 

Method SW8260 

1 ;3-DICHLOROPROPANE 5 uglL 5 ,U' f 
DIEROMOCHLOROMETHANE 5 ugfl 5 u !  

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

Clientproject ID: RIN #97A2442 

106-934 

loago-7 

630-20-6 

Reported on: Wednesday, September 10.19 

1.2-DIBROMOETHANE 5 uglL 5 u i  

1.1.1.2-TETRACHLOROETHANE 5 ugn- 5 u ! -  

CHLOROBENZENE 5 ugfl 5 u _I _ -  - 

Sample Matrix: liquid 

Cleanup Method: NONE 
% Moisture: MA 

100-41-4 

1330-20-7 

Date Collected: 25-Aug-97 
Date Extracted: 02-Sep-97 
Date Analyzed: 02-Sep-97 

, 
EMYLEENZENE 5 uglL 5 u j  
TOTAL XYLENES 5 ugR 5 U I  

Report Basis: AS RECEIVED prep Batch: ~08324 

100-42-5 

75-25-2 

Sample Aliquot: 5 
Final Volume: 5 

Dilution: 1 

STYRENE I 51 ugR 5 U 
BROMOFORM I 51 uglL I 5 U 

I 

98-82-8 

96-1 8-4 

ISOPROPYLBENZENE 5 ugn- 1 5  u .  
1.2.3TRICHLOROPROPANE 51 ugn 5 U 

108-86-1 

103-65-1 

BROMOBENZENE I 51 uglL 5 U 
N-PROPYLBENZENE , 5 i  UgiL 5 U 

~ ~ ~ ~~~ 

I 

I 

95-49-8 

108-67-8 

79-34-5 I 1.1.2.2-TETRACHLOROETHANE I 51 ' ugR I 5 1  u I 

2-CHLOROTOLUENE 5 ugfl 5 U 
1 .J,S-TRIMETHYLBENZENE I 51 ug/L 5 1  u 

1of5-434. 4CHLOROTOLUENE 5 ugk 5 u':. . 

135-98-8' 

541-73-1 

95-634 I 1;2,4-TRIMOHYLBENZENE I 51 ugR 1 5 1  u I 
~ ~~ 

SEC-BuMLBENZENE / 5j uglL 
1.3-DICHLOROBENZENE ! , 5 )  uglL 5 1  U 

t 

99-87-6 

10646-7 

104-51 -8 ' 

96-12-8 . 

95-50-1 . 

120-82-1 

P-ISOPROPYLTOLUENE 5' .ugn 5 U 
1.4~DICHLOROBENZENE 5. .. ugR 5 U.- 
N-BUTYLBENZENE . .  51 ugR 5 U 

1.2-DICHLOROBENZENE . . .  . : "5 ' ugn 5 u .  
1.2-D1BROMO-3~HLOROPROPANE .. -. . I . 5 UgR . 5 U 
1.2.4-TRICHLOROBENZENE I " 5 ua/L 5 U 

__  

,:.-:.. 
I :  . . .,., . .... ... L 
_.. _... ... . .. ., ... . . . :> _.. 

8768-3 

91~20-3, 

8761-6 

HEXACHLOROBUTADIENE 51 UglL 5 U I 
NAPHTHALENE . 1 . 5i ' uglL . 5 -  u 

. .  
1.2.3-TRICHLOROBENZENE ' 

I I -  10 -9.7 

t si uglL 5 . U ' .  



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Lab Name: 

Work Order Number: 

Client Name: 

ClientProject ID: 

Paragon Analytics, Inc. 

9708324 

Kaiser-Hill Co., L.L.C. 

RIN #97A2442 Reported on: Wednesday, September 10.19 

Sample Matrix: liquid Date Collected: 25Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 
Report Basis: AS RECEIVED prep Batch: Vo8324 

Retention. I Time I TIC Analyte 

I 1 NONEDETECTED I I - I  I 

I .  

. .  . ,  . . I .  . _  

I 

.' I . . .  . .  

. . . .  ' 

. .  I 
' -  . i . .  

~ 

I 
I 

. _. 

. .  . 

. -  

I 

An 



Volatile Organics by GC/MS 
Method SW8260 

CASNO Target Analyte Result 

75-71-8 OlCHLORODlFLUOROMETHANE 5 

74437-3 CHLOROMETHANE 5 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

Clientproject ID: RIN #97A2442 

Units Reporting Result Result 
Limit Qualifier Footnote 

uglL 5 U 

uglL 5 u ~ . . 

Reported on: Wednesday, September 10, 19 

75-01 -4 VINYL CHLORIDE 101 u g n  

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: NIA Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

10 U 

Report Basis: AS RECEIVED Prep Batch: v08324 

74'43-9 

75-00-3 

BROMOMEMANE 5 uglL 5 ' U  

CHLOROETHANE 5 ugIL 5 U 
I 

75-69-4 

75-35-4 

76-1 3-1 

67-64-1 

TRICHLOROFLUOROMETHANE 51 ug/L 51 u 

ACETONE 100 UOlL . 100 I u 'US - 1%) 

1.1-DICHLOROETHENE 5 uglL 5 U - 
TRICHLOROTRIFLUOROENE 5 u g k  5 U 

I 

75-09-2 I METHYLENE CHLORIDE 5: ualL 

156-fj0-5 ' 1 TRANS-1.2-DICHLORONENE . 1 5 i  uglL I 5 )  U i I 
1 5 i  U 

75-34-3 

156-59-2 

l.l-DICHLORO€lHANE~ 51 ug/L 51 . u 
CIS-1.2-DICHLOROETHENE 5! uglL 51 u I 

I 

7893-3 

74-97-5 

. .  
2-BUTANONE tooi., ug/L 100 1 Ui.j-3; i 
EROM~OCHLOROM€l+NE .. - 5: uglL 5 [  u -  1 .  ' .  . 

67-66-3 
. .  

71-55-6 . 

594-20-7 

56-23-5 ' 

563-58-6. . 

CH.LOROFORM . .. 5; . uglL 51 u -  * I .  

2.2,-OICHLOROPROPANE . ; '. ' ugfl . 51 u 
CARBON TE~-RACHLORIDE. . 5) ugIL 5 .  u 
I.I-OICHLOROPROPENE . . I . - 5 j  ugIL 5 U 

I 
- 1.13-TRICHLOROETHANE . .  - '. 5i. uglL . 5 ;  U 

~ J - l U Q ,  191 
. -  

107-06-2 

71-43-2 . . 

79-01-6. 

78-87-5 ;- 

74-95-3 

75-27-4 

. .  
u . 

.- 1.2-OICHLOROETHANE. -.. - 5 !  u g n  5 

BENZENE . .  5;. : ug/L 5 

TRICHLOROETHENE 5: uglL ' 5  . u  -. . 

1.2-DICHLOROPROPANE . 51 uglL i /  u .  . 

DIBROMOMETHANE 5 j  uglL U 
BROM~OICHLOROMETHANE 5 i  uglL 5 I u ..' ' !  

. .. 

. -  

I I .  

. .  

. .  
. ,  

-1 : 



Volatile Organics by GClMS 
Method SW8260 

124-48-1 

106-934 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

ClientProject ID: RIN #97A2442 

DIBROMOCHLOROMETHANE I 51 ugR * 5 U 

1.2-DIBROMOETHANE 51 ug/L 5 U 

Reported on: Wednesday, September 10.19 

108-90-7 

630-204 

Sample Matrix: liquid Date Collected: 2SAug-97 Sample Aliquot: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep97 Dilution: 1 
5 Final Volume: % Moisture: N/A Date Extracted: 02-Sep97 

CHLOROBENZENE 5 u g 5  5 U 

1,1.1,2-TETRACHLOROEHANE 5 u g 5  5 U 

Report Basis: AS RECEIVED Prep Batch: vo8324 

100-414 

1- 51 ~ ~ uglL 
~- ~~~ 1 142-289 ~ I 1,3-DICHLOROPROPANE 

- ETHYLBENZENE 5 u g n  5 U 

1 

1330-20-7 TOTAL XYLENES 5 ug/L 5 U 

10042-5 

75-252 

STYRENE i 5 uglL 5 U 

BROMOFORM ! 51 u g 5  5 U 

98-82-8 

96-1 8-4 

ISOPROPYLEENZENE 5 ugR 5 U i 
1.2.3-TRICHLOROPROPANE 5 U d -  5 1  U I 

\ 

I 

79-34-5 

5 !  ualL 5 !  u I ! 103-65-1 1 N-PROPYLBENZENE ! 

1.1.2.2-TETRACHLOROETHANE 51 u g a  5 U i 

195-49-8 1 2-CHLOROTOLUENE I 5 i  UglL 5 1  u I I 

108-86-1 1 BROMOBENZENE I 5 )  ugfl 5 
I 

U i 

108-67-8 

106-43-4 

~ 

1135-98-8 . I SEC-BUTYLBENZENE ' ! 51 u a 5  5 1  . u  I i 

I .  
51 uglL 5 U I 

4CHLOROTOLUENE ! 51 uglL 5 '  u I 

1.3.5-TRIMETHYLBENZENE 
I 

TERT-BUTYLBENZENE 

1.2.4-TRIMETHYLBENZENE 

- 1  
5 /  u g n  5 U 
51 u g 5  5 U 

I)- 10 -4 7 

99-87-6 I P-ISOPROPYLTOLUENE 51 u a k  5 1  u i 

10646-7 , 

104-51-8. 

95-50-1 . . 
. .  . 

96-12-8 : 

.120-82-1 

87-68-3 . 

9 1 -20-3 

87-61-6' . 
... 

5 '  u g n  5 U I 

1.2-dlBROMO~3-CHtOROPROPANE , j 5 uglL 5 1  u . !  

1;2,4-TRICHLOROBENZENE ! 5 uglL 5 1  u I 

HWCHLOROBUTAOIENE ! 51. ug/L . 5  i 
.NAPHTHALENE i 5i . uglL 5 U 

.-.-...---L 51 u I 
'1.2.3-TRICHLORO~ENZENrE' SI . ugll; 

1.4-DICHLOROBENZENE 

.. N-BUTYLBENZENE 5 u g 5  5 IJ ..' I 

5 ugR 5 U I . -  1.2-DICHLOROBENZENE, . .  

I 

I 
-.- 

U -  i 
1 

A - 
___I -- I . .  

. .  



Volatile Organics by GC/MS 

Retention 
Time 

Method SW8260 
Tentatively Identified Compounds 

TIC' - TIC Analyte Result Units 
Qualifier 

NONE DETECTED 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hiil'Co., L.L.C. 

5 
5 
1 

Sample Aliquot: 
Final Volume: 

Dilution: Date Analyzed: 02-Sep-97 
Prep Batch: v08324 Report Basis: AS RECEIVED 

. -. ....... ....... L. .. :.:., 2: ... 9: . . . .  *_ _.. 

.... 

... 
. .  . .  -. 

p l o  -43 

..... 



r 

~~ 

75-71 -8 DICHLORODIFLUOROMETHANE 5 u g n  5 ' u .  I 
.., . .. . . . . . . . . .  

CHLOROMETHANE 5 . . u g 5  - .  . -  . . . . .  _ .  ' . .  5 . . . . . .  u.. . . . . . . . .  . . . . . . . .  
. -  - .  74-873- 

75-01-4 VINYL CHLORIDE 10 . I O  -u ' : ' .  ug5 
.. - -, . . ,.-. 

- Volatile Organics by GC/MS 
Method SW8260 

I 

Lab Name: Paragon Analytics, Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co.. L.L.C. 

ClientProject ID: RIN #97A2442 

1,1-DICHLOROPROPENE- 5 ' UglL 5 -  u I 
107-06-2. .:, 1.2-DICHLOROETHANE 5 . .  ugfL . . .  5 u i  

u i  71-43-2' . BENZENE. 5 ug5. .' -- . 

79-01-6". . TRICHLOROETHENE 5 : . u g n  . 5  , u ' /  

78-87-5 - 1.2-DICHLOROPROPANE s ugfL. - 5' u _ .  1 
5 1 u ... ; 74-95-3. . DIBROMOMETHANE 5 - uglL 

. 5 ;  ' U .  ; : -75-274 BROMODICHCOROMETHANE 5 . uglL 

5 ;  u : - 

. .  563-588- 

0 

. .  

. .  - 
. . .  

-?--------- . .  -_L__- 

___ .--- +--- ---- -- A___- uglL . 10061 -01-5 CIS-1.3-DICHLOROPROPENE 

... uglL f 
108-88-3 . ' TOLUENE . 5 uglL . - .5 

IO061 -02-6 TRANS-1.3-DICHLOROPROPENE 5 uglL . . . . .  .: 5 . u 
79-00-5 1.1.2-TRICHLOROETHANE 5 u g 5  5 

_--I--. 

108-10-1 . 4-METHYL-2-PENTANONE 
--- I_- 

-- 

-- - 
591-78-6 ' , 2-HEXANONE 50 ug5 .50 . U 

-.--.-I 5 i 127-384 TETRACHLOROETHENE 
-____A___ 

Reported on: Wednesday, September 10.19 

CASNO Target Analyte Result Units 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 
% Moisture: N/A Date Extracted: 02-Sep-97 Final Volume: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 

Reporting Result Result 
Limit Qualifier Footnote 

74-83-9 

75-00-3 

BROMOMETHANE 5 u g 5  5 U I  
CHLORO'ETHANE 5 uglL I 51 U I  

75-69-4 

75-35-4 

* TRICHLOROFLUOROMETHANE 5 uglL ' 5 U I  
1 ,I-DICHLOROETHENE 5 u g 5  5 )  u i 

76-13-1 

67-64-1 

TRlCHLOROTRlFLUOROETHANE 5 uglL 5 U I  

ACETONE I 100 U Q 5  
I 100 I u i  bJ-lYd 

75-1 !j-O 

75-09-2 

156-60-5 

CARBON DISULFIDE 5 u g 5  51 u : 
METHYLENE CHLORIDE 5 uglL 5 i  u U J W  

I 
TRANS-1.2-DICHLOROETHENE I 5 u a n  5 )  u : 

67-66-3 . I CHLOROFORM I 51 u g l l  I 5 1  u t I 

75-34-3 1.1-DICHLOROETHANE ' 1 5 u g n  5 u i  

78-93-3 I 100 ug5 I 100 u !  2-BUTANONE 

7 1 -55-6 

594-20-7 

56-23-5 

~ 

6.3 uglL 5 1.1.1-TRICHLOROETHANE I 

CARBON TETRACHLORIDE I 5 ualL 5 1  I J  

2.2-DICHLOROPROPANE I 5 uglL 5 /  u ' &T-J40,lW 



Volatile 

142-28-9 

124-48-1 

106-934 

108-90-7 

Lab Name: Paragon Analytics. Inc. 

Work Order Number: 9708324 

Client Name: Kaiser-Hill Co..'L.L.C. 

Clientproject ID: RIN #97A2442 

~ ~ ~~ ~ ~~ - -  

1 .S-DICHLOROPROPANE 5 ug/L 5 U I 
.- 

DIBROMOCHLOROMETKANE 5 ugk  I 5 U 

. CHLOROBENZENE ' .  I " 5 :- . .  . .*.ug/L.. ~. . ..I . . :,. .,- 5. . _ _  .. 

I 
I 

~ 

5 . u . .  
I 5 .ugk . j 1.2-DIBROMOETtiANE 

. . , ,.. . .- - - 

. . . . . _ _  ,_.._- . . . . . . . . , . . . . . 

630-20-6 

100-414 

1330-20-7 

Organics by GC/MS 
Method SW8260 

1,1.1.2-TETRACHLOROEE 5 ugk  5 ,  U 
R H Y  LB ENZENE 5 ugfl 5 U 

TOTAL XYLENES 5 ugk  i 5 U 

Reported on: Wednesday, September 10. 19 

. 

Sample Matrix: liquid Date Collected: 25-Aug-97 Sample Aliquot: 5 

Cleanup Method: NONE Date Analyzed: 02-Sep-97 Dilution: 1 
% Moisture: N/A Date Extracted: 02-Sep-97 FinalVolurne: ' 5 

I .<. 
10042-5 STYRENE 1 5 uglL 5 U 

75-252 BROMOFORM 5 ugfl i 5 U 

5 uglL 1 - 5  U 
96L18-4 1.2.3-TRICHLOROPROPANE I 5 UaR : 5 U 

. I  

I > . .  . .  
. I  ' 1  . .  

98-82-8 ISOPROPYLBENZENE 

Report Basis: A S  RECEIVED Prep Batch: ~08324 

P-CHLOROTOLUENE i 5 
I 
i 5 

uglL ' 5 U ~ ~ -1 
ugR . 5 1  u 

.r.- .. 6:: . .?R . . .>> t.: . 'fi .<.. .. 
.. . .. 

. 
106-43-4 4GHLOROTOLUENE 1 5 ugR 5 U 

, 
98466  TERT-BUTYLBENZENE I 5 uglL 5 U 
95-63-6 i 1.2.4-TRIMETHYLBENZENE I 5 

I 79-34-5 1 1.1.2.2-TETfWCHLOROEMANE ! 51 u s k  5 1  u I I 

Wll, 5 U 

~ ~~ 

108-86-1 ! BROMOBENZENE 51 ugk  5 U 
103-65-1 I N-PROPYLEENZENE 51 ug/L 5 1  u I 

I I 
541-73-1 1 .SDICHLOROBENZENE 5 u g k  5 U ! 

I 
99-876 P-ISOPROPYLTOLUENE I 5 

106-46-7' I 1.4-DICHLOROBENZENE I 5 
ug/L 5 U 

ug/L 5 U 

. 

- 
104-51-8 N-BUTYLBENZENE j 5 W L .  5 U 

I 5 U 9.5-50-1 . 1.2-DICHLOROBENZENE 5 ug/L 

96-12-8 , 1.2-DIBROMO-36HLOROPROPANE~ .5 uglL 5 U 
120.82-1 . 1.2.4-TRICHLOROBENZENE i .  5 ug/L 5 U 
87-68-3 . . '- . HEXACHLOROBUTADIENE i 5 ua/L 5 U I 

\ 

1 I I 1 I ., 
91 -20-3 NAPHTHALENE 5 uglL 5 U 1 

A 

UJ-/YO 
~ 



Volatile Organics by GC/MS 
Method SW8260 

Tentatively Identified Compounds 

Lab Nm-w: Paragon Analytics, Inc. 
Work Order Number: 9708324 

Client Name: Kaiser-Hill Co., L.L.C. 

ClientProject ID: RIN #97~2442 

1 Dilution: 

. . . . . . . .  
. . . .  . . .  . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  

. .  . .  , .  - - 
. . . .  . .  . . .  . . . . . .  

. .  
. .  

’ 

. .  . .  
. -  . -  

. . .  .... . .  

- 

A6 



G C/MS W 0 RI<S H E ETS 
HOLDING TIMES / CIIAIN-OF-CUSTODY 

19 

20 

21 

22 

23 

24 

25  

26 

lncludc all samplcs, dilulions, & reannlyscs 

I 

. .  . ,  
, , '  

. a  

. .  , .  

, .  

. .  . .  
. .  

/ 
,,_I 

Page 1 of 9 
Y46 



I 

GUMS WORKSHEETS 

(FORM 5 INFORMATION) 
TUNIING 6r PERFORMANCE 

O.ATK:-. ._. - - TUNE 4: 

TIME: 

Include all lunes 

, .  
, I  ... 

, .. ' :  

QuantaLex Rcv.1.0 (1 

Associnkd sainplcs: 

DATE: 

TIME: 

rUNE 5 :  

\ssociatcd sainplcs: 

DATE 

'IlMI' 

UNE 6: 

ssociatcd samples. 

C O M M E N T S  + 

. .  

'\'alid:i1or only - Chcck mark box IO i i idicm appropriiilc c:iIciilniioiis w r c  c l i d a l  (LY .Appctidis E of guidcliiics.) If a padcular category is "Not Applicable," plcasc dciiolc with NlA. 



,$<:..,, ;,; .:. 
,-,, ;... 1.' I. i ' ... -.. 

GUMS WORKSHEETS 

(FORM 6 INFORMATION) 
I N I T ~ ~ L  CALLBRATION 

11) 12) I-CAL 6:  

Associated samples: 

Include samples, reanalyses, dilutions, matrix spikes, and blanks 

I N  I ' l l  AL 
CALIBRATION 

I-CAI. I :  

C,\I-ClJi.ATION CI.IECKS' 
RRFC %RSD> 1 RRPl ATLEASTI 

DA'IB INS'I'ItUMISN'I' 0.0s . ( 30 ) CONC. AVG; ItItF 
CALIBRATED : In YM YM 1.1: VEL, %RSD 

' /  69 41-9 7 

3) v I-CAL 2: 

1 -  I I I I I 
Associated samples: 

4) 

I-CAL 4: 7) 8) 
.I . I .  

, . . I . '  

, I . , : . .  , 

',e . ;. . 
I .  . .. ,',. . .  

. .  

COMPOUNDS FAJLING CRITERIA 
,(NOTE IF COMPOUNDS 

ARE SPCC OR CCC) 

I'agc 3 of 3 
%2 gcms631 w/DI 



G C/hJ S W 0 RKS H E ETS 
CO NTI N If I NG CA I,I I3 RATIO N 
(FORM 7 INFORMATION) 

Qunnt;iL;cs Rcv 1.0 ( 

c-clu 2 :  

Associated samples: 

c-CAL 3: 

4 of 9 



,$c?>:*:. i:;: , .." 
->:,-,,,. 
.,_. I .  " .,... I 

GUMS WORKSHEETS 

(BLANK FORM 1 & 4 INFORMATION) 
B L A ~  

. .,. ,,.,: :+::.: .. :... . . ...., .. ..,.,., ,.. ..:. .: :.. ... 
CORRECT 
MATRIX 

{.,,E,m~;$GEs :;;: 
.I. , . . . . . . . . . 

Include method, trip, and field blanks 

BLANK / BLANK, , 

20 CONTAMINANTS 

BLANK NUMBER 

BLK #: 

VA 9 7090 I - 1 M 0 

DATE &'LEVEL SAMPLES 
I)< JS 1:OIl COMMON? 

I )  C hlDL FOR OTHERS7 

DATE 

Yy EXTRACTED ANALYZED Y M  

1) ' 2). / 09-01-9T A l l  f .  

9 -197 
I I I I .  I I 

b/j 17630RM Associated samples: 

: 

Associated samples': 

1 . 1 .  

1 .  . .  : . . ,  

Associated samples: 

'I . ' I 

. .  Issocialcd samples: . .  

11'3 panictil;w category is "Not Applicable," please denote with N/A 
, I  . .  I'itgc 5 0 1 '  i 

1/70 

QuantaLex Rev 1.0 (1 



G C I W  WORKSHEETS 
SURROGATESIINTERNAL STANDARDS 
(FORM 2 B 8 INFORMATION) 

Includc samplcs, dilutions, rcannlyscs, n ia l r i s  spikcs, & blanks 

QuantaLcx Rcv 1.0 ( 

ACTIONYCOMMEKTS 

O L y .  

Validalor only - Check mark box to intliciilc ;ipproprinte calculaiions were cllcckcd. (Scc Appendix E.) I f n  pnnicular ciilcgory is "Not Applicable," please denote with N/A 
* *  Indic;iic whcllicr surrog;i~c rccovcry (or i l i l m i a l  si;ilid;ird arca) was a b o ~  ,?,'or bclow 4 (,C liiiiiis. Use $4 Iijr cxircllicly Ikv sulrog;iic'rcc~)v~rics (<IO%) or inlenuil siandard areas (<Zx ilic lowcr l i i i i i l )  

' 

I):.. - (r of b .  ;lClIlS63 I W/l ) I .  



,,r:'c:. 
..,!>,.*? 
,'. .. . . .  . ,  

G C/MS WORKS H EETS 
SPIIm/LCSS 

TYPE OF SPIKE 
(CIRC1.E ONE) 
L 11) NUMlIlX 

S I MSD ti 
YA.570431 

QuantaLcx kcv 1.0 ( 

FREQ- SPIKED AT C U C .  & LIST SPIKING COMPOUNDS LIST MSIMSD 
DATE & UENCY CORRECT TR/WS. OUTSIDE PERCENT SPIKING COMPOUNDS 

TIME CR I'rEll IA I.I:.VEI. OK'  IlECOVEllY CRITERIA OUTSIDE RPD CRITERIA 
YIN A'( FOI .l.OWl3) 11'1' I'I3~CICN'I* III~COVICIIY) (~oi.i.owrir) nY RPD) ANALYL13) M I X  YIN YtN . 

M o d e  * A h C  %?$a'49 
J&g /OZOl 

(FORM 3 INFORMATION) 

Include matrix spikes and laboratory fortified blanks 

! :;.., 
e,:, . .  . !. ,.. 1 I . .  

0 H  f7030AWl Associakd samples: 

. . .  . > 

LCS I MS t MSD # 
. ,' . 
. .  ,. 

. ,  Associakd sarnplcs: . .  

I I I -  I 
4ssociated samples: 

t 
I 

* .  
I .  

! 

* .  
. .  . 

ACTIONS t 
I COMMENT'. 

. .  ' 

gcms69 I w/DL 



G U M S  WORKS H EETS 
COhllPOUND IDENTIFICATION/QUANTI'TATION 
(FORM I )  

Inclitdc all snrnplcs, dilirlions, rc;innlyscs, b h n k s  



.:*:.:i.... 

'.1 I . :. :' 
I .., . 
<:', , .  

C.'.'. 

G U M S  W 0 RKS HEETS 
S Y S ~ E M  PERFORMANCE 6r DATA COMPLETENESS 

Include only samples for which problems exist 

Qiinnt'nLcx 'Rcv 1.0 (1 

' OTHER MISSING DATA 

. .  
. .  I '  

. .  
, .  . .  gcmsi;9I w/I)l, Y 7 5  Pngc 9 of 9 



ssos 
Data Quality Assessment Report  

Rocky Flats Environmental Technology Site 

General SDP Requirements Narrative) 
Chain of Custody, Preservation, and Holdings 
Sample Results 

Calibration Verification, CRDL Standard 

I I 
Sample Numbers: BP 17005RM and BP 17006RM 

Y N 

Y N 
Y N . .. . . V 

Y 
N 

N/A 

Item was reviewed or non-compliance was identified 
Item was not reviewed or non-compliance was not identified 
Item is not applicable to the Line Item 

. .  



Action Items: 

1 .  The following sample results were qualified as estimated (J) due to the CRDL percent 
recovery criteria were not met: 

Chromium in all samples 
Iron in all samples 
Magnesium in all samples 
Nickel in all samples 
Potassium in all samples 
Thallium in all samples 
Zinc in all samples [ 1051 

The following sample results were qualified as estimated and undetected (UJ) due to 
elevated blank levels: 

2. 

Arsenic in all samples 
.:Cadmiu-m.3n .all .samples. 
Copper hsample BP17006RM 
Lead in sample BP17005RM 
Nickel in sample BP 17006RM 
Selenium in sample BP 17006RM 
Silver in sample BP17006RM 
Thallium in sample BP17005RM 
Vanadium in all samples 
Tin in all samples I1071 

3 .  The following sample results were qualified as rejected R due to elevated blank leves 
above the CRDL: 

Sodium in all samples [159] 

Cornrnen ts: 

1. The case narrative states the matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on SDG 97A2437. The MSMSD percent recovery and relative percent 
difference for this SDG were within criteria. 

2. . The case narrative states the ICP seria1,dilution were performed on SDG 97A2437. The 
ICP serial dilution percent recovery for this SDG were within criteria 

. . .  

. .  - 
. .  

VerificatiodValidation Sig Date:l  /z '/? ? 

. . Reviewer Signature Date: lL/a2&7 
. (Validation On 



U . S .  EPA - CLP 

97A2439-008.016 
Lab Name: GENERAL-FNGINEERING-LAI~S- Contract: KHC000497- 

CAS No. Analyte Zoncentration Q 
Aldnum; 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Po tass ium 
Selenium- 
Silver- 
Sodium- 
Thal limb 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
743 9-92 -1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23 -5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7440-24-6- 
7439-93-2- 
7439-97-6- 

546 
1.8 
5.4 
441 
2.5 
0.60 
56500 

. 20.3 
31.7 
11.5 
3650 
49.0 
11600 
224 
14.9 
1850 
3.0 
1.5 

1380000 
2.4 
3.4 
60.3 
4.2 
9.0 
317 
3.2 
1.0 

. .  

Color  Bef.ore: 
C 3r After: 

Clarity Before: 
Clarity After: Texture : . .  

Artifacts: 

'Comments : 



. .. .. . _ .  .., . .  I 

I 

si.?* 
'+,. -:> 
.. . b :. 2: U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

97A2439-004.007 
L a b  Name : GENERAL-mGINEERING-LABS_ Contract: KHC000497- 
Lab Code: Case No. : SAS NO. : SDG NO. : 97A2439 
Matrix (soil/water): WATER Lab Sample ID: 9708586-01 
Level (low/med) : LOW- Date Received: m;. @& % Solids: - 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

. .  
. . .  

Color Before: 
Color After: 

Comments : 

~~ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-3 9-3 
7440-41-7 
7440-43 -9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7 44 0-.23 -5 
7 4 40 -2 8 - 0 
7440-62-2 
7440-66-6 
7440-31-5 
7 44-0 - 6 1- 1 
7440-24-6- 
7 43 9 - 93 -2- 
7439-97-6- 

I I I  
Analyte 1 Concentration c I 
Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

4.2 B 
452 - 
2.5 - 
0.41 B 
44000 - 
38.4 - 
40.1 B 
'26.3 - 
13500 - 
4.3 B 
8720 
430 

43.8 
2890 
2.3 
0.60 

13.2 0 0 0 0 1 
3.1 
0 .'69 
66.9 
1.6 
9.0 
251 
-3 . 8 
1.0 

Q 

-I: - . 

I I 1 - 1  

Clarity Before: 
Clarity After: 

Texture: [ ,:& 

Artifacts: --I 

1 



Action Items: 

1. The following sample results were qualified as estimaled (J) and undetected (UJ) due to 
the CRDL percent recovery criteria were not met: 

Chromium in all samples 
Iron in all samples 
Magnesium in all samples 
Nickel in all samples 
Potassium in all samples 
Thallium in all samples 
Zinc in all samples [lo51 

The following sample results were qualified as estimated 
elevated blank levels: 

and undetected (UJ) due to Y 2. 

3 .  

Arsenic in all samples 
Cadmium in all samples 
Copper in sample BP 17006RM 
Lead in sample BP17005RM 
Nickel in sample BP17006RM 
Selenium in sample BP17006RM 
Silver in sample BP17006RM 
Sodium in all samples 
Thallium in sample BP17005RM 
Vanadium in all samples 
Tin in all samples [lo71 

- 
Comments: Le l S 3 J  

1. The case narrative states the matrix spike (MS) and matrix spike duplicate (MSD) were 
performed on SDG 97A2437. The MS/MSD percent recovery and relative percent 
difference for this SDG were within criteria. 

The case narrative states the ICP serial dilution were performed on SDG 97A2437. The 
ICP serial dilution percent recovery for this SDG were within criteria 

2. 

VerificationNalidation Signature Date: 

Reviewer Signature Date: 
U . .  

( Validation "Only) 

. I  



. .  . . . _ . . .  . . .  , . . . .  . . ._ . . . . . 

-Metals 
Mercury 
Cyanide 

QUANTALEA, IK. 

AQUEOUS- p~ 
180 days pH <2 w/HN03 
28 days pH e2 w/HW 
14 days pH >12w/NaOH 

I METAL ANA SIS 4 METERS WORKSHEET -- HOLDING TIMES 
MATRIX BATCH: q?&($3q QU#: 

VERSION 1.1 
NOVEMBERP::~? 

:. . i': . . -. 

. .  

---.. 
. .  . . _  

_ .  
Actions 
1. !f holdng times are exceeded, all.sample results are estimated (4. 
2 If holdng times are grossly exceeded (>= 2*holding time), detected results 

3. If metals pH > 2, all sample results are estimated (4. 
4. For cyanide samples 

' 

... . are estimated (4, and non-detected results are rejected (R). . .  

a. If the pH is greater than or equal to 12, no ,action is &ken. 
b. If Ihe pH is greater than or equal to 8 and less than 12, sample results are estimated (4. 
c. If the pH is less han 8, detected results are estimated (4, and non-detected. results.are rejected (R). 

. 

Ream&: 
1. Holding times were exceeded. 
2 Holding times were grossly exceeded. 
99. See hard copy for further explanation. 

ANALYE . HOLDINGTIME PRESERVATIVE 



QUANTALEX, INC. VERSION 1.1 
NOVEMBER 1992 

II A METAL ANALYSIS PARAMWRS WORKSHEET - - IGP CALIBRATIONS 
BATCH: Qy 

-1st all ICP analytes mat dld not meet me percent recovery alterla for lnltlal callhatlon 

ICU 
CCV 

CRDL 
CHECK 
SAMPLE A N A L m  TRUE FOUND % R  ACTION SAh4PLESAFm.ED REASON 

. .  
i ~ ~ ~ _ _ _ _ - -  4 ;?-?4. SIW/, / - 

hons: 

'IWKCVActims: 

PERCENT RECOVERY 
<76% 76-89% 90-1 10% 11 1 -1 25% >125% 

I Detected resllts R J V J R 
Non-detected Results R UJ V v v 

CRI Actions: 

Detected resuts 
Non-detects 

PERCENT RECOVERY 
<a% 40-7s 80-1m >120%' 

J J V J 
R UJ V v 

Reasons: 
4. Callbration verification criteria were not met. 

CRDL check sample recovery criterh were not met. 
Incorrect calibration of Instrument. 

Note: When validating a soil mabix, use raw data to determhe Mether results exceed 3*CRDL. - 
# of calcllations checked 
# of calcllations checked (technical review) 

. . .  



QUAMAEX. INC. . VERSION 1.1 
NOVEMBER 1992 __., 

. BATCH: %- _: 

. g::.c.$, ..__. . .... I I  B METAL ANALYSIS PARAMETERS WORKSHEET -- AA CAUBRATlONS .. .. $ 

..--- ,. . - L .  
*, .. . * :. y. i' 

I 1 
I I 
I I 
Actions 

PERCENT REC(XIEFiY 
C76% 76-89% 90-110% 111-125% > I S %  

Detected results R J V J R 
Non-detected Results R UJ V V v 

1 .  If three standards and a blankwere not used for hitial calibration, or ne instrument was not 
calibrated daify and each timeme instrument was set up, qualify the &fa as rejected (R). 

2 If the Initial calibration correlation coefficient was less than 0.995, qualify sample results as 
estimated (4. 

Reasons: 
3. Initial calibration correlatbn coefficient <0.995. 
4. Calibration verlncatlon criteria were not met. 
6. Incorrect calibration of instrument. 

, 

# of calculatlms'checked 
# of calculations checked (technical review) 



QUANTALEX, INC. . 'VERSION 1.1 
NOVEMBER 1992 

t7k;zlr 57 l l  c METAL ANALYSIS PARAMETERS WORKSHEET -- Hg CAUBRATIOS 
BATCH: 

I I 
Actions 

PERCENT RECWEfW 
<65% 65-79% 80-120% 121-135% >135% 

Detected results R J v J R 
Non-detected results R UJ V V V 

1. If four standards and a blank were not used for initial calibration, or the instrument was not 
calibrated daily and each time me instrumentwas set up, qualify the data as rejected (R). 

2 If ihe initial calibration correlation coefficient was less than 0.995, qualify sample results as 
estimated (4. 

Reasons: 
hitial calibration correlatbn coefficient ~0.995. 
Calibration verification criteria were not met. 

* 

# of calculations checked 
#of calculations checked (technical review) met2c/r*ork 11 t 

c1w 



QUANTALEX, INC. VERSION 1.1 
NOVEMBER l.??s . 2. .-.. .-. c. .:< I1 D METAL ANALYSIS PARAMETERS WORKSHEET -- CN.CALlBRATlONS ...._ :* 

BATCH: 

-_ . .  ~. ., 

I I I I I I 

- 

I 1. Were the correct number of standards and blanks used to calibrate the instrument? Yes No I 
~ - -_ 

If no, list affected samples: 
3. Was a mid-ranae standard lor ICVI distilled? Yes No 

I 2. Is the initial calibration correlation coefficient > 0;995? . Yes No I 

If m, 1ist.affected samples: 
COMMENTS 

t i 

I 1 
Actions 

PERCENT RECOVERY 
<70% . 70-84% 85-116% 116-130% >130% 

Detected results . . .R J : V J _ _  R' . 
Non-detected results ' R .  UJ V V V . . .  - .. 

1 . . I f  .three standards and a blank were-notused -for initial calibration or the instrument was not 

2. If the initial calibration correlation coefficient was less t b n  0.995, qualify samples results as estimated (J). 
3. If a mid-range standard (or ICV) was not distilled, qualify sample results as estimated (J); . . 

Reasons: 
3. Initial calibration correlation coefficient ~0.995. . 
4. Calibration verification criteria were not met. : 
6. Incorrect calibrationof instrument. 
6. Incorrect calibration of instrument. . 

. calibrated daily and each time the instrument was setup, qualify the data as rejected (A). .- 

. .  

@' # of calculations checked 
# Of calculations checked (technical review) 

~ 

@' # of calculations checked 
# Of calculations checked (technical review) .-.--.I ,..̂  4 r . r .  

~ 



QUANTAL= INC. VERSION 1.1 
NOVEMBER 1992 

111 METAL ETERS WORKSHEET -- BUNKS 
MATRIX: s, BATCH: 9 7 4  743 01 

Jst the largest positive AND neqative blank result > = I IDL I below. Use one workshe 
ICB I I I I 

t for soil matrix and another for water matrix. 

COMMENTS 

t 

Actions: 
Use the MB or ICB/CCBs with the highest concentation, positive and negatke, from the associated run 
1. If [Blank I < IDL, no action is taken. 
2. If Blank >= IDL, then all sample results > = IDL and < 5*Blank are estimated (UJ). 
3. If Blank =c -IDL, all sample results >= IDLand c 5*)Blankl are estimated (4. 
4. I f  Blank =c -IDL and raw data sample result is =< IDL: 

a. If IBlank-Sample1 >= 2*IDL, then mn-detected results arerejected (R). 
b. If IBlank-Sample! > = IDLand c 2*IDL, then non-detected results are estimated (U). 
C. I f  IBlank-Sample I c IDL, then no action is taken 

, . 

Reasons: 
7. Analyte values > = IDL wwe found in the blanks. 
8. Negative bias was indicated in the blanks. 

4 -kY 



QUANTAL= INC. VERSION 1.1 
NOVEMBER 1992 .. dfiz!p .. . . .:2 

... . .:. ... . ... -._ .. 
Y-301 

N A METAL ANALYSIS PARAMETERS WORKSHEET -.ICP INTEWERENCE CHECK SA 
BATCH: q y  

NOTE: The sample results can be accepted without qualificalion if the sample concentrations of AI, Ca, Fe, 
.and Mg are less than 50% of the concentration found in the ICSA solution 

Were Interference Check Samples run at the beginning and end f- 
' 

of twice per 8-hour shift (whichever is more frequent)? &%o 
h sample analysis run, or a minimum 

. _ _ -  _ . . .  
- .  . . . . _ .  . . . . -  
.. . ... . -  

r .  . .  

_ _ . . _ . _ ,  . ..,..- . 
.. .; _ . _ . .  . _ .  - - .. _ .  ~ . 

. . -- .- . 

ANALYTE 

COMMENTS . . . .  

, .-. 
. I  

'. . . .  
h k & l 4  ,A/ /AA ~ 6- 

% R  ACTION SAMPLES AFFECTED REASON 
' C  \ 

I / v  ' 

I . .  . 

.. . 

Actlons: 
PERCENT RECOVERY 

450% 60-79% 80-120% >1M% 
Detected results R J V J 
Non-detected results R UJ V V 1 

Reasons: 
9. Possible interference as Indicated In the Interference Check Sample. 
99. See hardcopy for further explanation. 

- .. 

- -  

# of calculations checked 
# of calculations checked (technical m l e w )  . m e t W r k l 1 t  



QUANTALEX, INC. VERSION 1.1 
NOVEMBER 1992 

IV B METAL ANALYSIS PARAMETERS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE 
BATCH: 

Actions: 
If the ICSA value > = 2* the positive IDL 
1. For non -detected results, no action is taken. 
2. Estimate (J) all detected results <= 5*ICSA. 

If the ICSAvalue <= -2* IDL: 
1. Estimate (J) detected results < = 5* I ICSAI. 
2. Estimate (UJ) non-detected results. 
Reasons: 
9. Possible interference as indicated in the ICP Interference Check Sample. ’. See hardcopy for further explanation 

. 



QUANTALEX, INC. VERSION 1.1 

V A METAL ANALYSIS PARAMETERS WORKSHEET - - PRE-DIGESTION MATRIX SPIKE 
MATRIX: BATCH: 

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria 
are not evaluated for C K and Na for water Sam 

.. 

:: 

COMMEMS 

. .  .. . 

. ^ .  

. ._  
.. . 

. -  . .  
. .  

. .  .. - . .  .. . .. . 

1. If any analyte does 
Actions: 3 

meet the % R criteria, qualify all associated samples using the following-criteria: 

Percent Recovery 
<30% 30-74% 75-125% >125% 

Deiected results J J V J 
Non-detected results R I UJ v v 

Reasons: 
12. Pre-digestion matrix spike recovery were not met (+/- 25 percent). 
13. Pre-digestion matrix'spike recovery criteria were not met (c30 percent). 

# of calculations checked & # of calculations checked (technical review) rnet!%fworkllt 



QUANTALEY INC. VERSION 1.1 
NOVEMBER 1992 

Vi3 METAL ANALYSIS PARAMETERS WORKSHEET - - ANALYI-ICAL SPIKE ANALYSIS 
BATCH: 

I 1. SDikf.3 Recoverv: One point anahrtical spikes were performed for all samples? Yes No 1 

, I  

- .  . .  
. .  

. .  

If the sample result is <SO% of the spike result, or the sample result Is >50% of the spike result* 
md the percent recovery is 40% of between 85 - 11 5%, the following apply. 

AcUons: <lo% 10-84% 85-11696 >116% 
Detected resldts J J V  J 
Non-detected results R UJ V V 
*Spike result = [spiked sample result - sample result( 

PERCENT RECOVERY 

. .  Reasons: ' . 

Post-digestion . .  . &trk spike recovery criteria were not met 
$ 

# of calculations checked 
# of calculations checked (technical review) 

.. . * 

met5blwor)tlll 



QUANTALEX, INC. 

. . .  . ,  

COMMENTS 

1. AQUEOUS . 
If sample value'> 5.*CRDLi estimate.(J) all sample results if the RPD is > 20%. 
I f  sample-value e S*CRDL, and the diereme between the duplicate and the original is > CRDL, estimate (J) all sample results. 
2. -SOLID. 
If sample value >- 5*CRDL, estimate (J) all sample results if the RPD is > 35%. 
If sample value 2 -5*CRDL, and the differeEe between the duplicate and the original is > 2*CRDL. estimate (J) all sample results 
*Difference = I Sample resutt - Duplicate sample result I 

Reasons: 
11. Duplicate sample precision criteria were not met. 

. .  
-- 

# of calculations checked 
.# of calculations checked (technical review) rneffihvorkllt 



QUANTALf3, INC. VERSION 1.1 

Reasons: 
10. Lab Control Sample recovery critkia were not met 

# of calculations checked 
# of calculations checked (technical review) 



- ~~~ 

. .................... . . . . . . .  . . . . . . .  . .  -.. - . 

QUANTALEX, INC. 

vlil METAL ANALYSIS PARAMETERS WORKSHEET - - FURNACE AAANALYSIS 
3 

.._-. 
BATCH: 

If the sample result is > 50% of the spike resJlt and the percent recovery was between 40-84% 
or > 1 15%, then MSA must be performed. 

. . .  

Actions 
1. Estimate (J) if an MSA was required and not performed. 
2. If the correlation coefficient was < 0.995, the MSA should be performed a second time. Estimate (J) results greater than IDl, 
and estlmate 0 non-detects I f  a reanalysis was not performed. or the reanalysis correlation coefficient was < 0.995. 

I List all samples > CRDLwhose duplicate injections did not agree within 20% RSD or CV, or samples n which duplicate 

I I I I 1 I 1 I . . .  

- -  - -  - .  
*Spike result = (spiked sample re.sult - sample result( 

9 

Actions 
1.. Estimate Q detected results greater than the CRCL If duplicate Injections "e outslde M%'RSD. 
2. Estimate (J) all sample results if duplicate injections were not performed. 

.Reasons: 
15. MSA was iequired'6ut not performed. 
16. MSA calibratlon conelation coefliclent c 0.995. 
20. AA duplicate injection' precision criteria were not met 

# Of caiculations checked 

.- . - 



QUANTALEX, INC. VERSION 1.1 
NOVEMBER 1'992 

ORKSHEET - - ICP S E R U  DlLUTlON A 

COMMENlS 

Actions 
' .Estimate (J) detected results if %D is > 10%. 

Reasons: 
17. Serial dilution criteria were not met 

?#.of calculations checked - 
# of calculations checked (technical review) 

. 

m e Q l w r k l 1 1  



QUANTALEX, INC. VERSION 1 .I 
NOVEMBER 19925?+' .. 

.... .- .. _.. ... r . Y . . .. .. _.. x METAL AN YSI PA ETERS WORKSHEET'-- SAMPLE RESULT V E R I F I ~ O N  
MATRIX: &ky BATCH: V .  211701 

1. Describe any r a v  data anomalies (i.e. baseline shifts, negative absorbances, legibility, etc.) 1 

2. Describe any traryscription or calculation errors. 1 

A 

3. Do any results fall outside the linear range of the ICP instruments, as reported on EPA Form XII, that were not reanalyzed? Yes ,No 1 
tf yes, list all affected analytes and samples: - 

. .  
, ., _.. .. . .- - . . -_ .. ' 

/- I 
4. Were linear ranges obtained within3 months of, and preceding, the sample analyses? Oes) No 

I I 
If m, request data resubmittal. I 

I I 
I I 

I: 

5. Do any results fall outside the calibrated range of the instrument for AA or Cyanide and were not'iibanalyzed? Yes 40 1 
. tf yes, list all affected analytes and samples: 

- 
. .  

. .  I I 

- 
~ 

- .  

6. Were interelement corrections obtained within 12'monthsof, and preceding, the sample analyses? f i e 3  No 
~ . .  

. .. . If no. rewest data resubmittal . . .  

. .  I 

1 

metlOhrkl11 



QUANTAEX, INC, 

NO 
LA 
$t 

1 

VERSION 1.1 

1. Instrument Detection Limits 
Instrument Detection limits were present and found to be less than CROL 
lDLs were included in me data package on Form X 
IDLswere obtained within 3 months of, and preceding, h e  sample analysis. If no, request data rmbmittal. 
Ust the anatytes for which the IDLcriteria were not met: 

NOVEMBER 1992 
XI METAL ANALYSIS PARAMETERS WORKSHEET -- DETECTION LIMIT 

BATCH: 

U 

-ff 
J 

YES 
OR 

2. Reporting Requirements 

Were sample results fhat were analyzed by K=p for Se, TI, As, or Pb at leastS*IDL if DLwas > CRDL? 
Were sample weights, volumes, percent solids, and dibtions taken nto account when reporthg resub on Form I? 

Were sample resJlts on Form I reported down to the DLnot the CRDL for all analytes? 

If No on any of the above, the reported results may be naccurate. Make necessary 

Reasons: 
25. Primary standard had exceeded expiration date. 
26. Norawdata. 
52. Transcription error. 
53. Calculation error. 
55. Result exceeds linear range; serial dilution mlue reported. 
56. IDLchanged due to significant figure discrepancy. 
57. Percent solids < 30 percent. 
58. Percent solids c 10 percent. 
99. See hardcopy for further explanation. 

-1 

For Soil Samples Only: 
# of calculations converting ug/L to mg/Kg 
# of calculations converting ugnto mg/Kg (technical review) 

. 
met1 l / w r k l  It 



SS05 
Data Quality Assessment Report  

Rocky Flats Environmental Technology Site 

General Engineering Lab. QuantaLex, Inc. 4ISolid l/Water 

Sample Numbers: BP17010RM. BP1701 lRM, BP17012RM. BP17013RM. and BP17014RM 

EDD N NIA 

Y , 
N 

N/A 

Item was reviewed or non-compliance was identified 
Item \vas not reviewed or non-conipliancc was not identified 
Iteni is not applicable to the Line Item 



Action Items: 

1 .  The following sample results were qualified as estimated and undetected (UJ) due to the 
CRDL percent recovery criteria were not met: 

Chromium in all samples 
Iron in all samples 
Nickel in all samples 
Thallium in all samples 
Zinc in all samples [lo51 

2. The following sample results were qualified as estimated and undetected (UJ) due to 
elevated blank levels: 

0 Aluminum, Calcium, Cobalt, Iron, Magnesium, Sodium, Strontium, and Uranium in 
sample BP 170 13Rh4 
Arsenic in samples BP1701ORM, BP17012RM, and BP17014Rh4 . .  . .  

Cadmium and:S_il~ei~-i~n'~all~sampl~s.. !-. '_ T : .:. : 
Selenium.in.samples BP17@1Orn; BP1701 IRM, and BP17012RM 
Thallium in samples BP17010Rh4 and BP17014RM 
Vanadium in samples BP17010RM, BP1701 IRM,  BP17012RM, BP17013RM 
Tin in samples.BP17011Rh4, BP17012RM, BP17013RM, and BP17014RM 
Lead in samples BP 170 1 1 RM, BP 170 12RM, and BP 170 13Rh4 
Sodium in samples BP17010Rh4, BPI701 I R M ,  BP17012RM, and BP17014RM [lo71 I" ;, 

!-. " 

3. The following sample results were qualified as estimated (J) due to negative blank results: 

0 

Chromium and Copper in sample BP17013Rh4 [lo81 
Thallium in sample BP17011Rh4 [lOS] 

. .  Comments: . 
. .  

1. The case narrative states thematrix spike (MS) 'and matrix spike duplicate (PjlSD) were 
performed on SDG 97A2437. The MSMSD percent recovery and relative percent 
difference for this SDG were within criteria. 

The case narrative states the ICP serial dilution w 
ICP serial dilution percent r 

2. med on SDG 97A2437. The 

. .  

:.Verification/Valiii 
. .  

Reviewer Signatur \21Lu4'-) 
(Vnlidn fiori Only) 
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U. S'.':; EPA - CLP , , .  
, .. . .  

r I  .. .. . . -. . .  
1 EPA SAMPLE NO.  

' . .  
1NORGANI.C ANALYSES DATA SHEET 

., . ~ 

I .', I ;I.: _.._ .., . . .  . .  . . .  
197A2442-005.009 

L a b  Name: GENE~-ENGINEERING-LABS- Contract: MC000497- 
Lab Code: 
Matrix (soil/water): WATER Lab Sample ID: 9708584-01 
Level (low/med) : LOW- Date Received: 08/27/97 

Case No. : SAS No. : SDG NO.: 97A2442 - \  

% Solids: - 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

. ,  

I :or Before: 

=:AS No. 

7429-90-5 
7440-3 6-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7 440-47 -3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 44 0 -24- 6- 
743 9-93-2- 
7 43 9 - 97 - 6- 

Color After : 

tlomments.: 

Analyte 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

Zoncentration 

. 426 
1.8 
>3.5 
624 
2.6 
0.65 

~ 

34200 
72.4 
92.4 
22.3 
5910 
8.4 
6790 
3610 
48.7 
2780 
4.3 
0.97 

13 6 0.0 0 0 
4.4 
0.41 
50.7 
1.3 
9.0 
195 
5.6 
1.0 

Clarity Before: 
Clari'ty After : 

Q 

Texture : 
Artifacts: 



Lab Name: GENERAL-ENGINEERING-LABS_ Contract: KHC000497- 

Concentration 

I -  97A2442-009.014 

Units (ug/L or mg/kg dry weight): uG/L- 

ICAS NO 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-09-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7.4 4 0 - 0 9 -7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 440 -2 4 -6- 
7439-93-2- 
7 43 9 -97 -6- 

Color Before: 
Color After: 

Comments : 

Analyte 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
BeelliG 
cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

Concentration 

550 
1 ..8 
2.5 

. 309 
3.5 

0.50 
36900 

13 1 
146 
234 

20900 
4.9 
8010 
481 
60.6 
2190 
3.3 
1.7 

1390000 
2.4 
0.70 
1400 
3.2 
9.0 
231 
5.1 

... 1.0 

i.3, IC? 

.J, io S 

. I. 

Clarity Before: Texture : 
Artifacts: < .. ,Clarity After: 

$ .  
:&' 

FORM I - IN ILM02.39 
- ~~ 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

97A2442-010.015 
Lab Name: GENERAL-ENGINEERING-LABS- Contract: KHC000497- 
Lab Code: Case No. : SAS NO. : SDG N O . :  97A2442 
M a t r i x  (soil/water): WATER Lab Sample ID: 9708584-03 
Level (low/med) : LOW- Date Received: 08/27/97  
% Solids: - 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

. .  

Color Be'f ore : 
C '.or A f . t e r  : 

Comments : 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3- 
7440-'41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 440 -2 4 - 6- 
7439-93-2- 
7439-97-6- 

Analyte 

\luminum- 
h t imony- 
krsenic- 
3ariur1-r- 
3eryliium 
zadmium- 
3alcium- 
3hromium- 
2obal t- 
2oPPer- 
Iron 
Lead 
Yagnesium 
5anganese 
gickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
rhallium- 
ganadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithim- 
Mercury- 

~ ~ 

Concentration 

519 
1 . 8  
3 . 5  

- -322 _ -  - - _  

3 . 2  
0 - 7 1  

34400 
149 
124 
228 

21000 
5 .2  

6610 
495 

63 .3  
2140 

3 .7  
1 -  
1 . L  

.13 6 0 0 0 0 
2 . 4  

0.53 
1680 

1 . 5  
9 .0  
218 
4.2 
1 . 0  

Clarity Before: 
Clarity After: 

Texture.: . 

Artifacts: 



U . S .  EPA - CLP 

Lab Name : GENERAL-ENGINEERING-LABS- Contract: KHC000497- 
97A2442-011.016 

Concentration Units (ug/L or mg/kg dry weight),: UG/L- 

. .  . 
. .  . . _  . .  . 

. .  

Color Before: 

CAS N o .  

7429-90-5 
7440-36-0 
7440-38-2.. 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
743  9-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 44 0 -2 4 - 6- 
7439-93-2- 
7 43 9-97 -6- 

Color After: : . . 

~ 

Analyte 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Po tassium 
Selenium- 
Silver- 
Sodium- 
Thall ium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
Strontium 
Lithium- 
Mercury- 

Concentration 

3 9 . 2  
1 . 8  
2 . 5  
13 9 

0 .20  
0 .50  

126  
0 .50  
1.1 

. 7 . 3  
40 .6  

3 . 3  
1 8 . 9  
1.1 
2 . 8  

1 8 . 7  
2 . 3  
1 . 2  

1350 
2 . 4  
1 .8  

60 .6  
1 . 7  
9 . 9  
2 . 2  
1 . 0  
1.0 

- 

C 

B 
U 
U 

U 
B 
B 
U 
B 
B 
B 
B 
B 
U 
U 
U 
U 
B 
B 
U 
B 

B 
B 
B 
U 
U 

- 

- 

- 

- 
- 
- 
- 
- 
- 

Q 

*:::% .. ..._._. . . . .., .x ' ,:.: 
's: .. 

C .  

.. . 

Clarity Before: Texture : ,F -: 

Clarity After: Artifacts: -. 

Comments : 

A' 
3 . .. 



- 
I 

97A2442-013.018 
Lab N a m e :  GENERAL-ENGINEERING-LABS- Contract: KHC000497- 

U.S. .  EPA - CLP 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 
i 

:AS No. 

7429-90-5 
7440-36-0 
7 4 4 0 -3.8r2 
7440-39-3 
7440-41-7 
7440-43 -9 
7440-70-2 
7440-47-3 
7440-40-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7440-31-5 
7440-61-1 
7 440 -24-6- 
7 43 9-93 -2- 
7 43 9 - 97 - 6- 

Analyte 

Aluminum- 
~n t imony- 
usenic- 
Barium- 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel- 
Potassiurr 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 
Uranium- 
S tront iun 
Lithium- 
Mercury- 

Zoncentration 

418 
1.8 
4.5 
396 
4.2 
0.68 
34600 
28.2 
166 
38.6 
11300 
8.8 
7180 
2920 
96.1 
2600 
2.3 
0.67 

-~ 1320000 
7.9 

0.40 
49,6 
1.4 
9.0 
224 
5.7 
1.0 

Cnlor Before : Clarity Before: 
Lor After: Clarity After: 

Comments : 

Q 

J-, ( c>- 

Texture : 
Artifacts: 



QUANTALEX, IhC. 

Metals 
Mercury 
Cyanide 

I METAL ANALYSI PARAMETERS WORKSHEET -- HOLDING TIMES 
MATRIX \j,:,/ /& BATCH: 37/;1-744 2- QU#: 

AQUEOUS 
180 days pH <2 wMN03 
28 days pH <2 w/HNo3 
14 days pH > 12 wlNaOH 

VERSION 1.1 
NOVEMBER _I. I?:?.$ 

*: :.: 
. ?  

COMMENTS 

1. If holding times are exceeded, all sample results are estimated (J). 
2 If holdng times are grossly scceeded (>= 2*holdmg time), detected results 

are estimated (4, and non-deteted results are rejected (R). 
3. If metals pH > 2, all sample results are estimated (J). 
4. For cyanide samples 
a If h e  pH is greater than or equal to 12, no action is taken. 
b. tf h e  pH Is greatec than or equal to 8 and less than 12, sample results are estimated (J). 
c. If the pH is less fhan 8, detected results are estimated (4, and non-detected results are rejected (R). 

Reams: ValiddedBv: I I 
1.:. Holding times were exceeded. 
2 Holding times were grossly exceeded. 
99. See hard copy for further explanation. 

Reviewed By 

U 



QUANTAI€X, INC. VERSION 1.1 
NOVEMBER 1992 

I1 A METAL ANALYSIS PARAMETERS WORKSHEET -- IGP CALIBRATIONS 
BATCH: 7 2 I-] 5 2 

-1st all ICP analytes that did not meet the percent recovery criteria for lnltlal calibraflon verifidatlon (1CV);conUruing 
calibration veriftcation (ccv) and/or CRDL check sample (0 standards. 
NOTE: CRI criteria is not emluated for A, Ba, Ca, Fe, K, Mg, & Na 
Detects are estimated up to a*CRDL. 
I I CRDL I 

IW CHECK 
CCV SAMPLE ANALYTE TRUE FOUND REASON % A ACTION SAMPLES AFFECTED 

I' A)- L d G .  C2-zG-t 

COMMENTS 

I 
I 

' I '  

! 
! 
i 
1 

. .  

I . .  

I W K C V  Actions: 

PERCENT RECOVERY 
<75% 7 6 - 8 s  9 0 - 1 1 6  111 -125% > 
R J V J 

. R  UJ v V 
Detected resllts 
Non-detected Resutts . 

CRI Actions: 

Detected resl l ts 
Non-detects 

Note: When validating a sol1 maMx. use raw data to determhe Lthether results exceed 3*CRDL. 

# of CalcllaUms checked 
# of CalcllaUons checked (technical review) 

25% 
R 
V 

PERCENT RECOVERY 
<a% 40-7s 80-120% >12& 

J J V J 
R UJ V v 

Reasons: 
4. Calibration verification criterh were not met. .. 
5. CRDL &e& sample recovery criterla.were not met. 
5: Incorrect calibration of Instrunent. 

m e t 2 e l w r k l l t  



QUANTAEX, INC. 

I I  B METAL ANALYSIS PARAMETERS WORKSHEET -- AA CAUBRATlONS 

VE'RSION i .I 
NOVEMBER 1992 

. BATCH: 

1. Were fhe correct number of standards and blanks used tocalibrate the instrument? Yes No 
2 Is the initial calibration correlation coefficient > 0..995? Yes No 

If no, list affected analytes and samples 

. . . .  . 
COMMENTS . .  

1 I 
Actions 

PERCENT RECWEfW 
<76% 76-89% 90-110% 111-125ok >125% 

Detected results R J V J R 
Non-detected Results R UJ V v V 

1. If three standards and a blankwere not used for nitial calibration, or me instrument was not 
calibrated daily and each time lhe instrument was set up, qualify the dah as rejected (R). 

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as 
estimated (4. 

Reasons: 
3. Initial calibration correlatbn coefficient c0.995. 
4. Calibration verlficalion criterh were not met. 
6. Incorrect calibration of instrument. 

# of calculations checked 
# of calculations checked (technical review) 

.-.. 
,.. . . . . .?. ... ... .. ~ 

r: c.: :. 
~ . .:v .< . .. 

.. 

. .  

rneQblworkl1t 



QUANTALEX, INC. VERSION 1.1 
NOVEMBER 1992 

I t  C METAL ANALYSIS P A M E T E R S  WORKSHEET -- Hg CALIBRATIONS 
BATCH: ‘7 /9 Z Cl L I Z  

Actions 
PERCENT FECWEAY 

<65% 65-79”h 80-120% 121-135% >1%% 
Detected results R J v J R 
Non-detected results R UJ v v V 

1. If four standards and a blank were not used for initial calibration, or the instrument was not 
calibrated daily and each time the instrument was set up, qualii the data as rejected (R). 

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as  
estimated (J). 

Reasons: . , 

7.  Initial calibration correlatbn coefficient ~0.995.  
. Calibration verification criterh were not met. 

# of calculations checked 
# of calculations checked (technical review) 

. 

met2clwrkl l t  



. . 
. .  . .. . . 

... . 

- . . . .  : . . ... . .. 
. -  

. _ . . r . . . - . '  

,-- 

Detected results 
Non -detected results 

PERCENT RECOVERY 
<70% 70-84% 85-115% 116-130% > 7 3 0 %  
R J V J R 
R UJ V V '  V 

I 

1. If three standards and a blank were not used for initial calibration, or the insbumen1 was not 
. calibrated daily and each time the instrument was set up, qualify the data as rejected (A). 
2. I f  the initial calibration correlation coefficient was less t k n  0.995, qualify samples results as estimated (J). 
3. If a mid-range standard (or ICV) was not distilled, qualify sample results as estimated (J). , 
Reasons: . 
3. Initial calibration correlation coefficient <0.995. 
4. Calibration venncation aiterla were not met. 
6. Incorrect calibrationof instrument. 
6. Incorrect calibrationof instrument. 

iY of calculations checked 
' # of calculations checked (technical review) rnet2dkorkl11 



QUANTAL% INC. VERSION 1.1 
NOVEMBER 1992 

Ill METAL -- BLANKS 
MATRIX: BATCH: 9 7 b# z L) 92- 

. .  

I 
iclions: 

Use the MB or ICB/CCBs with the highest concentration, positive and negative, from the associated run 
1. If JBlankl e IDL, no action is taken. 
2. If Blank > = IDL, then all sample results > = IDL and < 5*Blank are estimated (UJ). 
3. If Blank = < -IDL, all sample results > = IDL and c 5* I Blank1 are estimated (4. 
4. I f  Blank = e  -1DL and raw data sample result is =< IDL: 

a. If IBlank-Sample1 >= 2*IOL, then mn-detected results are rejected (R). 
b. If IBlank-Sample I > = IDL and < PIDL, then non-detected results are estimated (UJ). 
c. If I Blank-Sample I < IDL, then no action is taken 

1 
.. . 

reasons: 
7. ‘Analyte values > = IDL wefe found in the bhnks. 
8. Negative bias was indicated in the blanks. 
Mi 

j c e>- 
z / cs-,e,w ,, / f  

3 - ts;ir.tL!, , I ,  I 3  

I /  

rnet3tworkllt 



VERSION 1.1 QUANTALEX, INC. 
NOVEMBER '992 

I>, . ..... . .-,; , -- \.. .? 111 METAL WORKSHEET -- BLANKS 
BATCH: 9 7fl- 2 U L / z _  

p; q-$ 

1. If IBlankl c IDL, no.action is taken.' 
2. If Blank > = IDL, then all sample results > = IDL and < VBlank are estimated (UJ). 
3. I f  Blank = < -IDL, all sample results 5 = IDL and < 5* I Blank1 are estimated (4. 
4. If Blank. =< -1DL and raw data sample result is =c IDL: 

a. If IBlank-Sample[ >= .2*IDL, then mn-detected results are rejected (R). 
b. If  IBlaitk-Sample1 >= IDLand c 2*IDL, then non-detected results are estimated (W). 
c. If IBlank-Sample1 < IDL, then-no.action is taken 

Reasons: 
7. Analyte values > = IDL were found in the bhnks. 
8.  Negative bias was indicated in the blanks. 



QUANTALEX, INC. 

SAMPLE 
ID 

. .  

SAMPLE ICs 
ANALME RESULT VALUE COMMENTS 

, ,  411 
I - 

VERSION 1.1 
NOVEMBER 1992 

I I 1 1 I 

IV A METAL ANALYSIS PARAMETERS WORKSHEET - ICP INTERFERENCE CHECK -S+Yfz cI .z, 
BATCH: 

I COMMENTS I 

Actions: 
PERCENT RECOVERY 

<50% 50-79% 80-120% >120% . 
Detected results R J V J 
Non-detected results R UJ V V , 

Reasons: 
9. Possible Interference as Indicated In the Interference Chedc Sample. 
99. See hardcopy for futher explanation. 

# of.calculations checked 
# of calculations checked (technlcal revfew) melwworkl It 



QUANTAL- INC. VERSION 1.1 
NOVEMBER 1992 

. IV 6 METAL ANALYSIS PARAMETERS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE 
BATCH: 

- 
I 

I I . .  I I I I . .  
Actions. 

If the ICSA value- > = 2* the positive IDL:' . 
1. For non-detected results, no action &.taken. 
2. Estimate '(J) all detected results e'= 5*ICSA. 
If the ICSAvalue <= -2* IDL: .- * 

1. Estimate -(J) detected results e= 5*llCSAI. 
2. Estimate (UI) non-detected results. 

Reasons: 
9. Possible interference as indicated in the ICP Interference Check Sample. 
99. See hardcopy for further explanation 

. .  

. / 
met4bhvorkllt I: ._ 



QUANTALEX, INC. VERSION 1.1 * NOVEMBER 1992 
v A METAL ANALYSISFARAMETERS WORKSHEET - -'PRE-DIGESTION MATRIX spiE 

MATRIX: BATCH: 

Listall parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria 
. 

are not evaluated for Ca, Mg, K, Na, AI, and Fe for soil samples, and Ca, Mg, K, and Na for water samples 

1. If any analyte does mt meet the % R criteria, qualify all associated samples using the following criteria: 
- Actions: , 

Percent Recovery 
~ 3 0 %  30-74% 75-125% >125% 

Detected results J J V J 
Uon-detected resutts R UJ V v 
Reasons: 
12  Pre-digestion matrix spike recovery were not met (+/- 25 percent). 
13. Pre-digestion matrix spike recoverycriteria were rot met (c30 percent). 



QUAMALEY INC. VERSION 1.1 
NOVEMBER 1992 

V B  METAL ANALYSIS PARAMETERS WORKSHEET - - ANALYTICAL SPIKE ANALYSIS 
BATCH: 

- .. 
If Ihe sample result is <SO% of the spike result, or the sample result is >SO% of the spike result* 
and the percent recovery is <40%.or between 85-1 15%, Ihe following apply. 

Actions: <lo% 10-84% 85-116% >116% 1 

Detected results J J V  J 
Non-detected results R UJ V V 
'*SpikeTesult = I spated sample result - sample result( 

Reasons: 
14. Post-digestion matrix spike rmvery  criteria were not met 

PERCENT RECOVERY , 

# of calculations checked 
# of calculations checked (technical review) me!Sbtworkllt 

I 



. .  . .  

VERSION 1.1  
NOVEMBER 1992 

QUANTALEX, INC. 
. .  

ORATORY DUPUC 

.. . 

COMMENTS 
. .  

Actions: 
1. AQUEOUS 
If sample value > S*CRDL, estimate (J) all sample results if the RPD is > 20%. 
If Sample value < 5*CRDL, and the differerce between the duplicate and the original is > CRDL, estimate (J) all sample results. 
'2. SOUD 
If sample value > S'CRDL, estimate (J) all sample results if the RPD is > 35%. 
If Sample value < S*CRDL, and the dafererce between the duplicate and the original is > 2*CRDL, estimate (J) all sample results. 
*Difference = isample result - Duplicate sample result1 

Reasons: 
11. Duplicate sample precision criteria were not met 

# of calculations checked 
# of calculations checked (technical review) 

S'Y 
rnet6lwokl I t  



. .  

\ 

L 

. . . .  . . . .  . 

# of calcuiations checked 
# of calculations checked (technical review) 

/ 
met7lworkllt 

,*g ... 
c 

1 



_I.-." . . 

. . .. .. . . . . . . . .  

QUANTAEX, INC. VERSION 1.1 
' NOVEMBER 1992 

nll 

I f  the sample result is > 50% of the spike real1 and the percent recovery was between 40-84% 
or > 1 15%, then MSA must, be performed. 

METAL m v s i s  P A R A M ~ R S  WORKSHEET - - FURNACE AA ANALYSIS 
BATCH: 

1. Estimate (J) .if an MSAwas required and not performed. 
2. If the correlation coefficient was < 0.995,'the MSA should be performed a second time. Estimate (J) results greater than bl, 

and estimate 0 non-detects if a reanalysis was not performed. or the reanalysis correlation WeMClent was < 0.995. 

. .  

. .  
. .  

. .  .. . 
. .  

. .  *Spike result = Ispiked sample result - sample result1 

Actions: 
1. Esti,mate (4 detected results greater than the CRDL:lf duplicate Injections are outside 20% RSD. 
2. Estimate (J) all sample results if duplicate injections were not performed. 

Aeasons: 
15. MSAwas required'but not performed. 
16. MSA calibration correlation coemclmt < 0.995. 
20. AA duplicate injection'precision criteria were not met 



QUANTAW INC. VERSION 1.1 
NOVEMBER 1992; 

:: 3 , .  . IX METAL ANALYSIS PARAMETERS WORKSHEET -- ICP SERIAL DILUTION ANALYSIS ... ~ 

- 
' i '  i. : 

COMMENT3 

. .  . .  
. .  

Actions 
Estimate (J) detected results if %D is > 10%. - .  

Reasons: 
17. Serial dilution criteria were not met 

# of calculations checked 
# of calculations checked (technical review) 

i 

rnet9lwrkl I t  



OUANTALEX; INC. 

- 

VERSION 1.1 
NOVEMBER 1992 - 

WORKSHEET - - SAMPLE RESULT VERlFlCATlON 
MATRIX: BATCH: 01 Tf i  k)LlZ 

1. Describe any raw data anomalies (i.e. baseline shifts, negative absorbances, legibility, ec.) 
Iv4--4/ 

2. Describe any transcription or calculation errors. 1 

A 

3. Do any results fall outside the 1inear.range of the ICP instruments, as reported on EPA Form XII, that were not reanalyzed? Yes /NI$ 
If yes, list all affected analytes and samples: W '  

. . .  . .  . . . . . . .  . .  . . . . .  . . . . . . . . . . . . . . . .  ... . . . .  . . . . .  . . . . . . .  . . .  ... . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . .  
. .  I 

. .  

. . .  
: -  

. , . .  - . . -  

4. Were linear ranges obtained within3 'months of, and preceding, the sample analyses? /@s No 
If m. reauest data resubmittal. 

L I 

t 

I 1 5. Do any results fall o yanide and were not reanalyzed? Yes No 
1 If yes, list all affecte 
I 

~ 

I 
. . . .  

i 
1 

I 



QUANTALEY INC. VERSION 1.1 :fl':'?$ 
NOVEMBER 199~ .  I ..$ XI METAL ANALYSIS PARAMETERS WORKSHEET -- DElECTlON UMIT RESULTS 

BATCH: 

. .  
i !  

i 
. .  

For Soil Samples Only: 
# of calculations converting ug/L to mg/Kg 
# of calculations convening ug/L to mg/Kg (technical review) 

, 

met1 llworkl 11 



b -  \ Internal Letter 
' .  

--,*T%l(Y 
Rockwell International 

'''' * December 17, 1987 No 

TO tcruror-kCuroA.l, FROM INWM OIW- W ~ W  *bomu. phoru) 

* F i l e  *Frank J. Blaha 
'Env. CunpI. 
* T452F - 7041 

SUSJECT- EMPTY DRUM RECYCLING AND POWDER INCIDENT OF 12/4/87 

Background 

The PUdD Storage Yard stores empty drums awalt lng recycle. Recycle 

Is achieved through GSA contracl-s w l t h  commerclal drum vendors. 

These drums or lg lna te  frbm users ons l te  t h a t  declare the drum as 

empty, have If checked ex terna l l y  by rad la t lon  monltorlng, and 

I .  

shipped t o  Property U t l l l z a t l o n  and Dlsposal (PUBD) f o r  recycle. 

Although not  I lkely, some of these drums may s t l  I I have contained 

smal I mounts of raw 'manufacturlng rnaterlals, or mater la ls from use 

onsl te as a 'used drum prlor t o  release to WAD. 

Prob I em 

On 12/4/87 an "empty drum" from the PUAD storage area was found by 

PUB0 personnel and an o f f s l t e  drum recyc ler  t o  contaln a m a l  I 

mount of powder wl th  a I l g h t  green.color.. 

the 

Thls was dlscovered I n  

process of rol I Ing a drum t o  a t ruck  for shl  pment of f s l t e  a t  

approximately 11:15 A.M. Normal procedure was f o r  the contractcr 

or RFP personnel helplng the contractor t o  l l f t  the  drum and shake 

It. I f  l l q u l d  was heard I n  t h e  drum, or I f  the drum was f e l t  t o  be 

too heavy t o  be empty, the  drum was re jected by the contractor. 

The contractor was tak lng only ac tua l l y  empty drums. The drum with 

ADMIN REcGaD 
1 1  10 (947-99) 1 



\ I - 1  

- .  

a the powder I n  1 t had passed the -above cr i t e r i a  because only a smal I 

mount o f  powder (few hundred g rms)  was present. A l l  drum loadlng 

a c t l v l t l e s  ceased a t  t h a t  point. A t o t a l  o f  288 drums were 

transported o f f s l t e  by the contractor for  recyc l ing on tha t  date. 

I was contacted a t  approxlmately 12:OO noon by Gordon Elvey, 

manager of WbD, and Informed of t h i  s event. Mysel f and Ral ph 
I 

Hawes responded t o  the  s l t e  a t  approxlrnately 1:OO P.M., and found a 
~ 

small mount of powder on the ground'and l d e n t l f l e d  the drum from 

whlch It came. The drum from whlch the  materlal came was a l i g h t  

blue colored drum from the A I  I led Chemical. Campany of  Morrlstown, 

New Jersey tha t  had previously contal ned new Genesolv-D Electronlc 

grade solvent. Genesolv-0 Elect ron ic  Is a tradename fo r  

tr 1 ch I oro t r  I f 1 uoroethane, Th I s par t  I cu 1 ar  drum 

had a Chemistry Standards Laboratory abel on It lndlcat lng t h a t  

the freon had been sampled and met the  new product spec l f lcat lon of 

the RFP I n  June of1986. Af ter  meet ng speci f lcat lons the freon 

would have been released from the  warehouse for use t o  whoever 

would request It, No records are kept whlch lnd lcate who recefves 

. 

a f reon compound. 

spec l f l c  drums of new chemlcals. 

A sol I sample contal nt ng a sma I amount'of powder .(approximately 

100 grams), and a large amount of soll (approxlrnately 1900 grms)  

was col lected and submitted fo r  analysls t o '  the  Blu ld ing 123 

Env I ronmenta I Labor atocy . The ma Jor 1 t y  ( approx I mate I y 95% 1 of  the  

I n t o  t h f s  sample. This powder and 

d for rad loac t f v l t y  and no detectable 

low-up phone c a l l  to Gordon Elvey of 

s p l l l e d  powder was col lected 

soll was screened In the f i e  

levels were found. I n  a fo 

2 



' .  
. .  

PUBD, the  resu l t s  of our f l e l d  a c t l v l t l e s  were related, and It was 

requested t h a t  a l l  fu r ther  segragation of empty drums be done by 

RFP personnel. 

L 

Preliminary gamma scan analyses obtafned a t  7:35 A.M. and 9:OO A.Me 

o f  12/8/87 from the 123 Labs lndlcated the  sample t o  contain 

anericlum radloa,ct lv l ty I n  the range of 50 picocur les per gram 

concentrat I on I eve I After  unsuccessf u I I y t r y  i ng t o  contakt my 

management, I contscted Gordon Eivey a t  approxlmately 8:OO A.M. and 

Informed h i m  t h a t  the contractor should not  be allowed collect any 

addlt lonal drums u n t i l  t h f s  concern had been addressed. Mr. Elvey 
. .  

. lndlcated t h a t  the contractor had not  been a t  the p lan t  on Monday, 

and tha t  288 drums had been transported o f f s i t e  on Friday only. 

Additlonal F i e l d  Work and Analyses 

On Oecemver 8, 1987, rad ia t lon  monftorlng and I re -v is i ted  the drum 

i n  the-PUD Storage Yard a t  approximately 1O:OO A.M. t o  col lect a 

sample of the pure powder, and t o  attempt t o  Ident i f y  any 

rad I oact I v I 9 ass% I ated w 1 t h  the mater 1 a I e The 1 nstruments used 

I n  t h i s  attempt were the Ludlum alpha detector, the  Model 31 alpha 

and beta detector, and the FIDLER gamma detectlon Instrument. 

These .-instruments indicated no above background a c t i v i t y  leve ls  

from the  outslde of the drum, even when placed Imnedlately over ah 



\ 

I 
(approxlmately 30 grams) was obialned d f rec t l y  from the  drum. Thfs 

sample exhlblted no detectable rad loact lv f ty  when checked wfth a 

Ludlum detector placed d l r e d l y  on the powder. Slmll lar ly, the 

sample lndlcated s l l g h t l y  elevated alpha and beta a c t l v l t y  

(approxl mate I y 500 cpm) compared w 1 t h  background I eve1 s 

(approxlmately 300 cpm) when checked wlth a Model 31 Instrument 

placed d l rec t l y  on the powder. The FIDLER Instrument Indlcated 

approxlmately 3000 cpm when placed d l rec t l y  on the powder, ' t h l s  

level was elevated ampared t o  background. The sample of the 

powder was brought t o  the 881 General Labs for analyses. The drum 

from whlch th f s  powder was obtalned was Inspected for any 

addltfonal fdentf fy lng marks, and purple tagged by radlat lon 

monltorlng as a contaminated drum. By 4:OO P.M. of 12/8/87 

prellmfnary analyses by the 881 Labs Indfcated the powder t o  

contatn plutonlurn, merlclum, and uranlurn .and t o  be composed ,of 60% 

aluminum 0x1 de, and 32.5% chranl um 0x1 de. 

By 8:OO A.M. of 12/9/87 the presence of merlcfum I n  the mlxture of 

sol I and powder col lected o m  F r l  day had been conf lmed by Clayton 

Lagerqulst through the use of the body counter. The 881 Labs 

analyses also tndfcated t h a t  plutonlum was present at approxlmately 

3 nanocutles/gran, unerlclum was present a t  1 nanocurle/gr&n and 

uranlum 235 was present a t  100 pIaxurles/gran. The to ta l  alpha 

count cunpleted by 881 on a ' s q p l e  of dissolved powder at 

approxlmately 2:00 P.M. Indlcated ".total alpha a c t l v l t y  at 11,293 

p 1 a u r  les/grm ( 11.3 na 

afternoon of the prevt 

of 'the powder or 

.. . .. 

. .  .. .. . . . I. .. 
. .  . .  _ .  . . . . .  . 

.,. .., . . .  

: . \ .  . . .  

. -  . .  . .  . .. . .. . 



Material Safety Data Sheet (PISDSj data base (wlth data fran the 

1985/1986) on the use of chemicals w i th in  the plant lndlcated t h a t  

Genesolv-D Electronlc was rout lne ly  used only I n  Bullding 460. The 

MSDS data base also lndlcatqd t h a t  Genesolv-D (not electronic 

grade) was rout inely used i n  Bul ldlngs 444 and 777. These rout ine 

uses were investlgated and d id  not seem probable sources of the 

powder. The tracking of an Individual drum, or even a l o t  of 

of few easl ly 

powder were I n  

drums, Is not posslble based on current ly mafntainad records. 

Further, uses of the mater1 a1 k occur with mal n ta l  nence 

used records. A number af possible sources of the 
,'.' , 

estlgated and ruled out; "Approximately 2:OO P.M. of  

nonroutine 

12/9/87 I was 

another poss 

contacted by Jef f  Paynter o f  Waste Operations w l t h  

b le  source of the powder. Thls source was 

lnvestlgated and appears t o  be a plausible source of ttre powder. 

Gordon Elvey contacted the drum recycl fng contractor t ha t  afternoon 

and was t o l d  tha t  the 288 drums shlpped t o  t h e l r  f a c l i l t y  on 

12/4/67 had been washed and recycled the  day they were received and 

tha t  no materials had been found I n  the drums. 

Possible Source of  Powder 

Jeff Paynter indlcated t h a t  I n  the Harch/Aprll of 1987 time-frame 

he was contacted by indlv lduals worklng wfth the Fluldlzed Bed 

lnclneratcr (FBI) concernlng the dlsposal of two drums of used 

freon. These b o  drums were Genesolv-0 drums, wi th  no personal or 

wri t ten record of whether the drums were electronic grade. These 

drums of freon had been shipped t o  the FBI I n  l a te  1986 or early . .  . .  
. . . .  
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of  the sintered metal f 1 I ters. - These I lnes, according t o  Paul 

. Aguilar, could have contained incinerator ash and anything else 

tha t  became airborne from the FBI. Af ter  use of  the freon It was 

b 

replaced i n  the or 

drums were shipped 

to  Buildlng 774 w 

ginal drums t h a t  contained the new freon. These 

out of  the f%l area on August 18, 1987 and. sent 

ere the contents were pumped i n t o  storage tanks. 

Once pumped out these two drums should have gone t o  889 for  size 

reduction or use f o r  chip cementation. However, once pumped out 

the drums would have had t h e l r  hazardous waste label removed and 

would have been c lass i f led as empty. The removal of the hazardous 

waste labels Is' easy i n  warm weather yith. no scraping or cut t ing 

necessary. It I s  possible t h a t  these two drums were not sent t o  

. 

889 af ter  being pumped out and could have gone t o  the PUdD yard as 

empty drums. Sediment In the bottom of the drums c o u l d  have , 

remalned and any residual freon evaporated. 

The cataiyst  bed of the FBI i s  composed of a catalyst  that  i s  80% . 
aluminum oxide and 208 chromic acid. This i s  a close approximation 

of the 60% aluminum oxide and 32.5% chromium oxlde i n  the 

unldent i f ied powder fran the drum, I v i s i t e d  the FBI on 12/00/87 

a t  approxlmately 1O:OO A.M. The unused cata lyst  i s  a grey color 

w I t h  a grain s ize s lm i l l a r  t o  sand. The dust col lected on the 

sfntered metal f i l t e r s  Is, however, of a conslstency s im l l l a r  t o  

the powder fran +he drum. Af ter  leaving the FBI I visual ly 

Inspected t h e  powder sample a t  881 The oolors of the dust 

col lected by the sintered metal f i l t e r s  and the powder are very 

close. I would hazard tha t  the  co lors  are an exact match except 

t h a t  I d id  not have the materalals next . t o  each other for 

d- 
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compar 1 son. 

Reporting Requlrements 

The Reportable Quantity for radloactlve materials Is one pound. 

The maxlmired estlmate of the mount of powder spllled onto the 

ground Is 200 grams (one-half pound). Therefore, an RQ for 

radlonuclldes dl'd not occur. The RQ for a Chromlum EP TOXIC 

hazardous waste Is also one .pound3 and again an f3Q did not occur. 

The RCRA regu 1 at I ons requ I re report i ng whenever the Cont i ngency 

Plan Is Implemented or whenever (CCR 265.56(d)) "the faclllty has 

. .  

had a release, flre, or explosion whlch could threaten human 

health, or the envlronment, outslde the faclllly,...ll The 

Contingency Plan was not implemented for thls lncldent, and dld not 

requlre lmplementatlon. Further, thls spill Incident did not 

threaten human health or the envlronment outside the faclllty. 

ResoIutIon 

It was declded In a meetlng with DOE on 12/10/87 that all drums 

would be vlsually Inspected by RFP personned and smeared for 

radiation on the inside before they would be allowed o f fs i te  for 

recycllng. ldentiflcatlon of the second drum that potentially 

contains small mounts of powder wlll also be attempted. It was 

also decided at that meetlng that no reportlng would be conducted. 

7 
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In summary, the reasons for the declsfon to not notlfy the state 

are as follows: 

1 )  

of dfscovery 

The mount sp1 I led on the ground was cleaned up wfthfn 2 hours 

2) A l l  ffeld measurements .by Radlatlon MonItorIng were at 

background for the 3 types of Instruments used 

3)  There was not a Reportable Quantlty of radfoactivIty nor 

hat ar dous waste 

4) The Contingency Plan was not Implemented, nor was there a . 
threat to human health or the envfronment offslte from the I spfll 

( O H  RCRA Reporting Requirement). 

5 )  The vendor dfd not note anythfng unusual when performing the 

drum recycllng actfvltfes. 

6 )  Further investfgatfon at the vendor by hand-held Instruments, 

smears and dlrect. countlng, and sampling and analysls of drum rlnse 

solutlons ( I f  available 6 days after the drum rtnse uperatlonl 

would not be expected to detect.any rad1oactlviI-y. 

Further Actions 

FrIdsy December 11, 1987 Radlatlon MonItorIng began a drum by drum 

survey of the PlMD Storage Yard stockpi.le. A total of 35 drums 

were visual ly  Inspected and smear samples collected. Of these 35 

drums, 15 drums were set aslde due to the presence of I IquId. 

FIeld Smear countlng sIngled out one drum wfth a count of 510 dpm. 

Smear samples from thls drum were recounted In the Bul Id1 ng 881 

Radlatlon MonItorIng offlce. 

dpm. 

The actIvlty ranged from 198 to 1644 
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Monday December 14, 1987, the  vendor cal led PU&D t o  see i f  they 

could t ransport  more drums. They were t o l d  t h a t  the drums were 

belng held u n t i l  fur ther  checks for l l q u i d  and rad loac t l v i t y  were 

made. 

Due t o  snow and co ld  temperatures, no f i e l d  survey work was done on 

Monday and Tuesday, December 14 and 15. 
I .  

Wednesday, December 16, 10 drums were smear sampled and some 

a c t i v i t y  'noted. A f te r  'drying, 6 of the  sets of samples were 
4 ,  

counted. One had 33,000 dpm and 5 sets ranged from 20 t o  250 dpm. 

The remaining 4 sets were counted Thursday and were a l l  less than 

20 cpm. 

As of 10:30 A.M. Thursday, 12 more drums were smeared and showed 

less than 20 dpm i n  the f l e ld .  

Summary 

57 drums checked 

20 drums set  as1 de due t o  I lquids 

3 or 4 drums have counts greater than 1000 dpm 

. 

5 or w e  drums have counts of 20 - 250 dpm 

Bul ld ing 881 Laboratory analysls performed on 4 of the hlghest 

smears show presence of p I utonl um and mer I c l  um 

9 
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Future Aelons 

A l l  drums in the PUB0 storage yard are  t o  be returned t o  Inside 

storage ( tentat ive ly  In  Bui ldfng 881) for further evaluation before 

any drums are released t o  a vendor. 

10 
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